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each. 

I  have  the  honour  to  be. 
Sir, 
Tour  obedient  servant^ 

ALFEBD  R  C.  SBLWTN, 
Director. 
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ERRATA. 


Page   24  e,  Title  of  Plate, /or  Outline  read  Outlyers. 
Page    89  h,  line  14  from  bottom, /or  p.  72  h  read  p.  88  h. 

'*    111  H^  side  note, /or  vein  read  vein  minerals. 

"    124  H,  line  12  from  top, /or  per  ton  (200  lbs.)  read  per  ton  (2000  lbs.) 

"    124  H,  line  19  from  top,  far  smelting  and  charges  read  smelting  and  other 
chaiges. 
Page    9  J,  line  17  from  top, /or  Diner's  read  Viner^s. 

"      9  J,    "      3  and  2  from  bottom, /or  Gillan  read  Gillam. 

"    10  J,    "      5  from  top,  f<yr  Gillan  read  Gillam. 

*'    24  J,    "      8  from  top, /or  Omer's  read  Viner's. 

*'    28  J,    "    17  from  top, /or  island  read  inland. 

"    33  J,    "    19  from  bottom,/or  face  rtjod  base. 

••    33  J,    "    11  from  bottom, ybr  blackish  read  brackish. 

"    34  J,    "      7  from  bottom, /or  fifty  read  fifteen. 

"    35  J,    **      9  from  bottom, /or  areas  read  terraces. 

"    37  J,    **    14  from  top, /or  Kitchisipis  read  Kitchisipi. 

•*    43  J,    **    14  from  bottom, /or  Kotaniwauan  read  Kotaniwanan. 

"    44  J,    •*    21  from  top, /or  Kabanskiwas  read  Kabunskiwao. 

"    45  J,    "    22  from  top, /or  Kabunskiwas  read  Kabunskiwao. 

"    45  J,    "      2  from  bottom, /or  Patilawagau  read  Patitanagan. 

"    46  J,    "    19  from  top, /or  Patilawagau  read  Patitanagan. 

"    50  J,    "    14  from  top, /or  Mishiminlwetan  read  Mishimimwetan. 

"    50  J,    '*      8  from  bottom, /or  Mishiminlwetan  read  Mishimimwetan. 

"    54  J,    "      8  from  bottom,/or  light  green  felspar  read  light  green  hornblende. 

•*    .55  J,    "    17  from  top, /or  Manitonieck  read  Manitounuck. 

*'    57  J,    "      9  from  bottom,  far  Saal  read  Seal. 

"    75  J,    "      2  from  top /or  T.  S.  Cotter  read  G.  8.  Cotter. 
Page  11  K,  line   7  from  top,  far  gregori  read  gregaria, 

"    11  K,    •'    22    «      **    far  Helaophyllum  read  Heliaphyllum, 

"     11  K,    "    23    "      "    far  seriattda  read  striatula  (name  preoccupied). 

"     13  k,    "    18  from  bottom/or  Roulette  read  Rolette. 

«     13  k,    •*    16  from  bottom/or  A  read  de. 

'*    14  K,    '•    17  from  bottom /or  &  read  de. 

"     15  K,    "      2  from  bottom, /or  Orthragrapim  read  Orthagraptus, 

"    19  K,    **      9  from  top  for  Ancient  read  Indian. 

"    19  K,    **     "2  from  bottom/or  Atrypa  hemi^herica  read  Camerella  hemipliccUa 

**    23  K,    »*      8  from  bottom, /or  ByalosUtia  read  Hyahstelia. 

*'    35  k,    *"      4  from  bottom,/orBelleile  read  Belle  Isle. 

"    50  K,    "    11  from  top,  far  falium  read  folium  f 

"    60  K,    "    10  from  bottom, /or  hrachiatw  read  quadribrachiatus. 

**    86  K,    "    17  from  bottom, /or  Marcelli  read  MarceL 
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8  from  bottom, /or  de  rvod  da- 
14  from  top, /or  Les  Salntee  r«a<f  SaiotB. 

13  from  bottom, /or  JfeuJ  rexad  Meole. 
$^  liom  bottom,/or  Heal  read  Meole. 

2  fTom  top,  for  oompreaser  r^<u2  oompreaMr. 
4  from  bottom,  far  explored  rAid  imexidored. 

0  from  bottom, /or  AidovicUn  read  Ordovicuii. 
12  from  bottom,  far  nor  rea«f  or. 

14  from  bo(tom./or  l*-2r//  reoi  10  -2f/^ 
6  from  bottom,  inierf  H  after  41. 

10  from  bottom. /or  extent^on  read  extention. 
8  from  bottODi, /or  Trilobite  read  Cmstaoea. 

3  from  top, /or  tbere  re<ui  thin. 

1  from  top, /or  subplanm  re<uf  gnbplannm. 
0  from  top,  far  Uke  C  ClinUjni,  Hall,  r«id  sp. 

Tlie  tabulated  lUt  of  the  fossils,  referred  to  in  letter  p.  3  m,  is  omitted. 
Page  101  B,  line  'i  from  top, /or  Lytton  read  DUoet. 


•w 

bBHk, 

u 

92  k, 

u 

101  jc. 

It. 

101  K, 

u 

110  k, 

*t 

10  M, 

u 

10  m, 

M 

10  M, 

<* 

17  M, 

u 

27  m, 

M 

28  m, 

M 

41m, 

M 

45  m, 

U 

40  m, 

*t 

46  m, 

Digitized  by  VjOOQIC 


PLATES  AND  MAPS  ACCOMPANYING  THIS  VOLUME. 


PLATES. 

1.  Dease  River,  above  "  First  Lake,"  looking  west.    Part  B,  Frontispiece. 

2.  Tahl-Un  Valley  at  Trail  Ciossing,  p.  65  B. 

3.  View  of  the  Tanzilla  River,  p.  67  B. 

4.  Outline  Sketch  of  part  of  Too-tshoo  Range,  p.  110  B. 

5.  Drift  Bluflf,  Upper  Pelly  River,  p.  126  B. 

6.  Upper  Pelly  River,  p.  128  B. 

7.  LakA  Nares,  p- 166  B. 

8.  Looking  towards  Coast  Range,  up  west  arm  of  Bennett  Lake,  p.  167  B. 

9.  Lake  Lindeman,  p.  172  B. 

,^  r  Panoramic  View  from  Mt  Agnes,  p.  14  G 
L  Panoramic  View  from  Mt.  Barker,  p.  14  C. 

11.  Old  Indian  Houses,  near  Valley  River,  p.  12  E. 

12.  Contact  of  Laurentiaii  gneiss  and  Coutchiching  schist.  Part  F.  Frontispiece. 

13.  Diagramatic  sections  of  Keewatin  trough,  p.  43  F. 

14.  Angular  inclusions  of  schist  in  Laurentian  gneiss,  p.  105  F. 

15.  Contact  of  Laurentian  gneiss  and  Coutchiching  schist,  p.  106  F. 

16.  Biotite  gneiss  with  included  fragment  of  amphibolite,  p.  183  F. 

17.  Angular  and  lenticular  fragments  of  Hornblende  schist  included  in  Lauren- 

tian gneiss,  p.  135  F. 
18-  Fragments  of  hornblende  schist  enclosed  in  Laurentian  gneiss,  p.  138  F. 

19.  Diabase  dyke  cutting  Laurentian  gneiss,  p.  148  F. 

20.  Sketch  of  hills  looking  east  from  Crown  Point  Mine,  Silver  Mtn.,  p.  22  H. 

21.  Outliers  of  the  Animikie  series  nortfi  of  Whitefish  River,  p.  24  H. 

22.  Trap  flow  on  Argillites,  Silver  Mtn.  District,  p.  24  H. 

23.  PlateB  L  to  IX.    Plans  of  Mines.    Silver  Islet,  p.  29  H. 

Pie  and  McKellar's  Islands,  p.  40  H. 

Spar  Island,  p.  42  H. 

Jarvis  Island,  p.  45  H. 

Shuniah  Mine,  p.  67  H. 

3  A  Mine,  p.  58  H. 

Porcupine  and  Rabbi tMt  Mines,  p^  68  H. 

Beaver  Mine,  p.  72  H. 

Silver  Mt  and  Crown  Point  Mines,p.  89  H. 

24.  Babbit  Mountain  Mine,  View  of,  p.  70  H. 

25.  Group  of  Esquimaux,  east  coast  Hudson  Bay,  Frontispiece  J. 

26.  South  Shore  of  Richmond  Gulf  Lake. 

27.  Clearwater  River,  40  miles  inland,  p.  56  J. 


Digitized  by  VjOOQIC 


XVI  GEOLOGICAL  AND   NATURAL   HISTORY  HURVET  OF   CANADA. 

MAPS  AND  SECTIONS. 

"^  1.  Index  Map  of  Yukon  District    Scale  60  miles  to  1  inch.  Part  B. 

V  2.  Ynkon  District  and  part  of  British  Columbiai  3  sheets.    Scale  8  miles  to  1 

inch.    PartB. 
"  3.  Geological  Map  of  Cariboo  Mining  District.    Scale  \  inch  to  1  mile.    Part  C. 

4.  Island  Mountain  and  Mosquito  Creek.    Scale  400  ft.  to  1  inch.    Part  C. 
^  5.  Hixon  Creek  quartz  locations.    Scale  400  ft  to  1  inch.    Part  C. 
^  0.  Veins  and  **  Placers  "  Hixon  Creek.    Scale  2112  ft.  to  1  inch.    Part  G 
"^  7.  Sketch  section  from  Guy's  Mountain  to  the  Cariboo  Range.    Part  C. 
"*  8.  Topographical  Map  of  Duck  and  Riding  Mountains,  Manitoba.    Part  £. 

9.  GeologicaLMap  of  Rainy  Lake,  sheet  3.    Scale  4  miles  to  1  inch.    Part  F. 
V 10.  Sketch  Map  of  Thunder  Bay  Mining  Region.  Scale  4  miles  to  1  inch.  Part  H. 
.11.  Geological  Map  of  Silver  Mountain  Mining  District    Part  H. 
12.  Quarter  Sheet  17  N.E.,  Edmundston,  N.B.  Scale  4  miles  to  1  inch.    Part  M. 
^  13.  Quarter  Sheet  2  N.E.,  Miramichi,  N.B.  ^    Scale  4  miles  to  1  inch.    Surface 
•^14.  Quarter  Sheet  6  S.W..  Shippegan,  N.B.  J         Geology.    Part  N. 
Note.— No.  irMap  is  not  yet  received  from  the  engraver,  and  will  be  issued  later. 


Digitized  by  VjOOQ IC 


SUMMARY  REPORTS 

OP    THE 

OPERATIONS  OF  THE  GEOLOGICAL  SURVEY 

FOR  THE  YEARS  1887  AND  1888. 

The  following  Summary  Beports  are  reprinted  fi-om  Fart  III.  of  the 
Annual  Beports  of  the  Department  of  the  Interior,  in  which  the  reports 
and  maps  presented  in  this  volume  are  refen*ed  to  as  well  as  others  in 
conrse  of  preparation. 

These  will  be  issued  during  the  season  of  1889-90,  and  will  together 
constitute  Vol.  IV.,  New  Series,  of  the  Eeports  of  the  Geological 
Survey. 

1887. 

As  in  previous  years,  the  explorations  of  the  Survey  have  embraced 
many  parts  of  the  Dominion,  and  have,  during  the  past  season,  extended 
from  Vancouver  Island  and  the  Alaskan  and  northern  borders  of 
British  Columbia,  to  James'  Bay  and  the  Atlantic  coast  of  Nova  Scotia, 
as  well  as  to  portions  of  the  provinces  of  new  Biimswick,  Quebec, 
Ontaria  and  Manitoba. 

Much  new  and  valuable  geological  and  geographical  information  has 
been  acquired,  and  large  and  interesting  additions  have  been  made  to 
the  Museum  collection. 

The  Annual  Beport  for  1886,  Vol.  II.,  new  series,  has  recently  been 
issued.  This  volume  of  9*7*7  pages,  B.  8vo-.,  with  numerous  maps  and 
illostrations,  is  composed  of  thirteen  parts,  or  distinct  reports,  giving, 
in  detail,  the  scientific  and  the  practical  information,  and  the  conclu- 
sions aiTived  at  respecting  the  various  portions  of  the  country  explored, 
or  on  the  other  subjects  treated  of  The  parts  are  also  published 
separately,  and  are  sold  at  an  average  price  of  twenty-five  cents  each. 

My  own  time,  during  the  early  part  of  the  year,  after  my  retura  from 
England,  at  the  end  of  December,  1886,  was  fully  occupied  in  the  pre- 
paration of  the  Annual  Departmental  report,  with  the  general  execu. 
tiTe  details  of  the  Branch,  and  in  connection  with  the  preparation  of 
of  the  Annual  Beport,  Vol.  II,  above  referred  to. 
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During  the  summer,  between  the  13th  June  and  the  10th  of  October, 
I  visited  and  examined  varied  places,  between  6asp^  Bay  and  Cape 
Bosier  in  Quebec,  and  Vancouver  Island  in  British  Columbia,  where 
the  work  of  the  Survey  is  iti  progress,  and  where  some  personal  obser- 
vation was  required,  either  for  information  on  points  of  economic 
Importance,  or  in  connection  with  the  working  out  of  the  geological 
structure  of  the  region.  Of  these  may  be  mentioned  :  the  occurrence 
of  petroleum  at  Gasp^  ;  the  relations  of  the  graptolite  beai'ing  rocks  of 
Cape  Eosier,  Matane  and  Bic  to  those  of  Point  Levis,  the  Island  of 
Orleans  and  Quebec ;  the  cupriferous  pyrrhotite  mines  of  Sudbury ;  the 
silver  mines  and  the  iron  ores  of  the  vicinity  of  Poi't  Ai-thur ;  the  coal 
mines  of  Lethbridge  and  of  Banff;  the  silver-lead  mines  of  lUicillewaet, 
in  the  Selkirk  Mountains;  and  the  hot  springs  of  Harrison  Lake  and 
of  Banff. 

As  regaitlH  the  Grasp^  petroleum,  no  efforts  appear  to  have  been  made 
to  develop  it  since  1863,  and  beyond  the  fact  of  the  recent  discoveiy  of 
oozings  at  a  point  higher  up  Silver  Brook  than  w&ere  the  first  boring 
was  made,  there  is  no  further  information  about  it  now  than  was  given 
in  the  Geology  of  Canada,  1863,  pages  402,  521  and  '789,  and  in  the 
report  by  Dr.  T.  Sterry  Hunt,  published  in  1865,  "  On  Petroleum,  its 
Geological  Kelations  considered  with  special  reference  to  its  occurrence 
in  Gasp^.**  Three  borings  appear  to  have  been  made,  the  sites  of 
which  are  mai*ked  on  the  geological  map,  J  sheet,  6  N.  W.,  but  as  none 
of  them  exceeded  200  feet,  a  successful  result  was  hardly  to  be  expected. 
The  development  of  the  extraordinarily  massive,  cupnfeix)us  ore  bodies 
in  the  vicinity  of  Sudbuiy  was  being  actively  pix>secuted  by  the  com- 
pany. The  manager  informed  me  that  2,000  tons  of  the  ore  had  been 
shipped  to  the  Messrs.  Vivians,  of  Swansea,  Wales,  and  on  theii-  report 
depends  the  question  whether  the  Sudbury  ores  can  or  can  not  be 
profitably  worked.  This  ore-belt  has  now  been  definitely  traced  for 
eight  miles,  and  outcrops  of  large  bodies  of  ore  have  been  found  at 
intei'vals  throughout.  In  view  of  the  immense  quantity  of  ore,  the 
small  cost  of  raising  it,  and  the  facilities  for  shipping  it,  a  very  low 
price  per  ton  would  leave  a  fair  margin  of  profit. 

The  argentiferous  galena  of  lUicillewaet  occura  chiefly  in  quartz 
veins,  cutting  a  series  of  black  carbonaceous  or  graphitic  slaty  shales, 
and  thin  bedded  limestones,  often  much  folded,  but  showing  an 
average  dip  of  from  35®  and  40°  to  E.N.E.,  and  apparently  flat- 
tening towai-ds  the  summits  of  the  mountains.  Most  of  the  veins 
ai*e  parallel  with  the  sti*atification,  though  not  infrequently  passing 
from  one  bed  plane  to  that  of  another.  The  openings  on  Kennedy 
&  Corbyn'sJ  claim,  No.  2,  above  the  north  fork  of  the  lUicillewaet 
Elver,  and  about  5,300  feet  above  sea  level,  on  a  precipitous  mountain 
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^iide,  show  a  masi^ive  quartz  vein  in  an  alnaost  vertical  attitude, 
catting  the  black  slates  which  are  here  almost  horizontal.  The 
quartz  is  impregnated  throughout  with  galena  and  some  pyrites,  and 
is  said  to  be  very  rich  in  silver.  A  large  pile  of  ore  had  been  extracted, 
bat  as  the  only  present  access  to  this  mine  is  by  a  steep  zig-zag  ascent 
3,000  feet  from  the  Canadian  Pacific  Eatlway,  at  Illicillewaet,  and  then 
by  a  similar  descent  of  1,000  feet  on  the  other  side  of  the  ridge,  ore 
very  much  richer  than  the  bulk  of  this  appeai*s  to  be  would  be  required 
to  enable  this  mine  to  be  profitably  worked.  The  vein  has  more  the 
appearance  of  a  gash  vein  than  that  of  a  true  fissure  or  fault  vein,  the 
slaty  i-ock  on  either  side  of  the  vein  being  continuous,  and  showing  no 
evidence  of  vertical  displacement.  Mr.  6.  B.  Wright  gave  me  a  num- 
ber of  specimens  from  some  of  the  other  claims,  and  those  that  have 
been  analysed  by  Mi\  Hoffmann,  have  given  from  24*7*92  oz.  to  816*67 
oz.  of  silver  to  the  ton.    In  one  only  was  a  trace  of  gold  found. 

The  great  elevation — from  2,000  to  3.000  feet  above  the  railway — at 
which  most  of  the  present  openings  are  situated,  must  be  considered  a 
somewhat  serious  disadvantage,  but  there  seems  no  reason  why.  by 
carefal  and  intelligent  prospecting,  the  same  veins  should  not  be  dis- 
covered at  lower  elevations  and  in  close  proximity  to  the  railway.  No 
fossils  have  yet  been  found  in  these  slates,  but  they  closely  resemble 
the  black  graptolitic  shales  described  by  Mr.  McConnell,  p.  22  D, 
Annual  Report  Geological  Survey,  1886,  and  may  be  of  Cambro-Silurian 
(Ordovician)  age. 

Samples  were  procured  from  the  two  hot  springs  at  Harrison  Lake, 
British  CJolumbia,  and  these  are  nOw  being  analysed.  That  of  Banff 
has  also  been  analysed  by  Mr.  Hoffmann.  It  will  be  interesting  to 
ascertain  the  difference  in  the  mineral  contents  of  these  watei*s — ^the 
one  rising  from  the  crystalline  rocks  of  the  coast  range  of  British 
Columbia,  and  the  other  from  the  paltxjozoic  limestones  of  the  Rocky 
Mountains. 

In  my  last  summary  report  I  stated  ''  that  the  requirements  of  th9 
Survey  in  respect  to  increased  museum  and  office  accommodation  be- 
come each  year  more  pressing."  I  may  now  state  that,  as  regards  the 
office  accommodation,  the  steps  I  recommended  aie  being  taken,  and 
in  a  few  weeks,  four  additional  well  lighted  and  commodious  office 
I'ooms  will  be  available.  They  are* on  the  top  flat  of  the  adjoining 
building,  which  has  been  connected  with  the  present  offices,  the  com- 
munication being  closed  by  double  iron  doors  to  minimize  the  risk  of 
^e,  a  risk  unfortunately  always  great  in  the  present  situation  of  the 
Museum,  and  one  which,  in  view  of  the  great  and  annually  increasing 
value  of  the  collections,  and  the  impossibility  of  replacing  them  if 
destroyed,  ments,  I  would  respectfully  submit,  the  serious  considera- 
tion of  the  Government,  with  a  view  to  its  speedy  removal. 
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Br.  G.  M.  BawsoD,  with  Messra.  E.  G.  McConnell,  B.A.,  ftnd  James 
Mc  Exoy,  B.  Ap.  Sc,  as  assistants,  was  engaged  during  the  past  season 
in  an  exploratory  survey  of  the  region  of  the  head  waters  of  the  Yukon 
and  its  vicinity,  including  portions  of  the  northern  part  of  British 
Columbia,  but  for  the  most  part  in  the  territory  to  the  north  of  the  60th 
parallel,  which  constitutes  the-provincial  boundary.  Br.  Bawson  was 
placed  in  general  charge  of  the  expedition,  which  was  carried  out  con- 
jointly by  the  Geological  Survey  and  Bominion  Lands  Branches  of  the 
Bepartment  of  the  Interior.  He  furnishes  the  following  preliminary 
account  of  the  work  of  the  Geological  Survey  contingent — ^Mr.  Ogilvie*& 
report  on  his  special  work,  in  connection  with  the  Bominion  Land& 
Branch,  appearing  elsewhere : — 

'*  The  Yukon  expedition  was  undertaken  in  consequence  of  the  neces- 
sity of  ascertaining  the  nature  and  extent  of  the  developments  of  placer 
gold  mining,  which  of  late  years  has  attracted  an  increasing  number 
of  mind's  into  the  almost  unknown  district  bounded  to  the  south  by 
the  northern  line  of  Biitish  Columbia,  and  to  the  west  by  the  eastern 
line  of  Alaska.  On  account  of  the  remoteness  and  the  isolated  charac 
ter  of  the  region  to  be  examined,  and  the  known  difficulties  to  be 
encountered  in  traversing  it,  much  time  and  attention  were  devoted  to 
obtaining,by  correspondence  and  otherwise,  all  available  information, 
and  in  making  such  preliminary  arrangements  as  were  possible.  For 
Assistance  in  these  mattei*s  we  iare  especially  indebted  to  Mr.  John 
Grant,  M.P.P.,  of  Victoria;  to  Mi*.  Bobert  Campbell,  now  of  Manitoba, 
the  original  explorer  of  a  great  part  of  the  region ;  to  Mr.  J.  Wrigley^ 
Commissioner  of  the  Hudson  Bay  Company-,  and  Mr.  J.  McBougall,  of 
the  same  company. 

"  1  must  also  express  my  sense  of  obligation  to  Mr.  W.  Ogilvie,  B.L.S.,. 
in  special  charge  of  the  instrumental  measurement  on  the  Lewis  Biver 
and  to  the  141st  meridian,  for  his  ready  and  obliging  co-operation,  and 
to  Messrs.  B.  G.  McConnell  and  James  McEvoy,  of  this  Sui'vey,  for 
their  efficient  assistance,  to  which  is  due  much  of  the  success  of  the 
expedition  in  carrying  out  the  pre-armnged  programme  of  work. 

^*  We  left  Ottawa  on  the  22nd  of  April,  travelling  by  the  Canadian 
Pacific  Bailway  to  Victoria,  but,  in  consequence  of  iri'ogularity  in  the 
sailing  dates  of  the  Alaskan  mail  steamei-s,  were  unable  to  reach 
Wrangell,  at  the  mouth  of  the  Stikine  Biver,  where  our  work  may  be 
said  to  have  begun,  till  the  18th  of  May.  Here  Mr.  McConnell  stayed 
behind,  for  the  purpose  of  getting  Indians  and  canoes  to  enable  him  to 
make  a  micrometer  survey  of  the  Stikine  from  the  end  of  the  line 
measured  by  Mr.  J.  Hunter,  in  1877,  to  Telegraph  Creek,  while  I  pro- 
ceeded up  the  river  by  the  first  steamer  of  the  season  to  Telegraph 
Creek,  the  head  of  navigation.     From  this  place  goods  are  carried  by 
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pack  animals  to  Dease  Lake,  the  centre  of  the  Cassiar  mining  district; 
and  here  again  a  delay  of  several  days  occurred^  as  the  animals  had  not 
been  brought  iu  from  their  range  or  shod  for  the  season's  work  at  the 
date  of  our  arrival.  Finally,  on  June  5th,  we  reached  the  head  of  Dease 
Lake,  and  found  the  greater  part  of  the  lake  still  covered  with  ice.  It 
was  not  till  the  9th  that  we  were  able  to  reach  the  point  on  the  shore 
near  Laketon,  at  which  two  men,  previously  sent  on  in  advance  with 
an  Indian  packer,  were  sawing  lumber  foi*  boats.  Seven  days  were 
here  busily  employed  in  this  work  and  in  constructing  three  boats  for 
the  purposes  of  the  expedition.  On  the  evening  of  the  16th,  a  strong 
wind  having  broken  up  the  remaining  baiTier  of  ice,  we  reached  Lake- 
ton  with  our  boats,  Mr.  McConnell,  with  a  crew  of  five  coast  Indians 
intended  for  my  work  on  the  Upper  Liard,  having  meanwhile  joined 
08.  On  the  18th,  having  completed  our  supplies  and  outfit  at  Laketon, 
we  left  that  place,  and  on  the  231^1  reached  *  Sylvester's  lower  post'  at 
the  confluence  of  the  Dease  and  Liard  Elvers.  Here  Mr.  McConnell, 
with  one  boat  and  two  men  was  to  separate  from  us  for  the  purpose  of 
surveying  and  geologically  examining  the  Lower  Liai-d.  In  conse- 
quence of  the  delays  experienced  I  thought  it  advisable  to  instruct  Mr. 
McConnell  to  make  arrangements,  if  possible,  to  winter  at  Foi*t  Simp- 
son, on  the  Mackenzie,  as  this  would  allow  him  to  spend  at  least  an 
an  additional  month  in  exploration  in  the  autumn,  besides  enabling 
him  to  begin  work  to  great  advantage  next  spring,  by  descending  the 
Mackenste  and  ci^ossing  by  the  Eat  and  Porcupine  Rivers  to  Yukon, 
thus  obtaining  a  much  more  complete  knowledge  of  the  geology  of  the 
basin  of  the  Upper  Yukon  than  would  otherwise  be  possible.  This 
action  on  my  part,  I  am  happy  to  say,  has  since  met  with  your 
approval,  and  advices  have  been  received  from  Mr.  McConnell  since  my 
return,  to  the  effect  that  he  had  successfully  accomplished  the  work  on 
the  Liard  and  had  made  armngements  to  make  his  headquartera  for 
the  winter  at  Port  Providence. 

"  On  leaving  the  confluence  of  the  Bease  and  Liard,  my  own  party 
included,  besides  myself,  Mr.  McEvoy,  Messrs.  L.  Lewis  and  D.  John- 
son, engaged  at  Victoria,  two  Tshimsian  and  three  Stikine  Indians,  all 
good  boatmen.  Two  local  Indians,  hired  as  guides,  and  to  help  on  the 
(ong  portage,  deserted  a  day  or  two  after  engaging,  and  from  the  lower 
post,  to  near  the  confluence  of  the  Pelly  and  Lewis,  for  an  interval  of 
more  than  six  weeks,  we  met  with  neither  whites  nor  Indians. 

'*  The  ascent  of  the  Liard  and  Prance^  Rivers  to  Prances  Lake  pi-oved 
unexpectedly  difficult  and  tedious,  the  water  being  swift  throughout 
and  thi*ee  bad  cafions  having  to  be  passed  through.  Frances  Lake  was 
reached  on  the  8th  of  July,  and  after  spending  a  few  days  in  examining 
and  mapping  the  lake,  making  the  observations  necessaiy  to  fix  its 
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position,  and  in  the  endeavor  to  find  some  Indian  tmil  by  which  we 
might  ti*avel  across  to  the  Pelly,  we  began  the  work  of  portaging  on 
the  ITth. 

**  As  we  had  been  unable  to  discover  any  route  now  in  use  by  the 
Indians,  and  no  trace  whatever  remained  of  the  ti'ail  employed  by  the 
Hudson  Bay  Company  in  former  yeai-s,  and  as  no  local  Indians 
could  be  found  to  act  as  guides  or  to  assist  in  carrying  our  stuff,  it  was 
evident  that  the  ci-ossing  of  this  portage  (which  had  been  estimated  by 
Mr.  Campbell  at  about  70  miles  in  length)  would  be  a  difficult  matter, 
and  that  we  might  indeed  find  it  impossible  to  cany  over  a  sufficient 
supply  of  provisions  for  further  work  on  the  Pelly.  Wo,  therefore 
constructed  a  strong  log  cdcJie  on  the  shore  of  Frances  Lake,  and  left  there 
to  be  taken  back  to  Laketon  by  the  Indians  when  they  returned,  every- 
thing we  could  possibly  dispense  with.  Had  we  been  unable  to  effect  the 
portage,  there  was  in  our  cache  an  ample  supply  of  provisions  to  onable 
the  whole  party  to  return  to  the  mouth  of  the  Dease  Biver.  After  a 
very  toilsome  journey,  we  were,  however,  so  fortunate  as  to  reach  the 
bank  of  the  Pelly  on  the  29th  of  July,  with  still  nearly  a  month's  pi-o- 
visions  for  four  pei*8ons,  the  necessaiy  instruments,  and  a  small  camp- 
ing outfit,  a  canvas  cover  from  which  a  canoe  might  be  constructed, 
and  the  tools  and  nails  for  building  a  wooden  boat,  should  that  prove  to 
be  necessary.  Our  Indians,  who  had  for  a  long  time  been  very  uneasy 
because  of  their  distance  from  the  coast  and  the  unknown  chaittcter  of 
the  country  into  which  they  had  been  taken,  were  here  paid  off,  and  to 
their  great  delight  allowed  to  turn  back. 

"  As  a  dangerous  rapid  was  reported  to  exist  on  the  upper  pai't  of  the 
Pelly,  it  was  decided  to  construct  a  canvas  canoe  in  preference  to  build- 
ing a  boat,  which  it  might  prove  impossible  to  portage  past  the  rapid. 
Having  completed  the  canoe,  we  descended  the  Pelly,  making  a  portage 
of  half  a  mile  past  Hoole*s  Bapid  or  Caiion,  and  reached  the  confluence 
of  the  Lewis  branch  of  the  Pelly  (or  Yukon)  on  the  lUh  of  August. 
We  had  now  reached  the  line  of  route  which  is  used  by  the  miners,  and 
expected  to  find,  at  the  mouth  of  the  Lewis,  a  memorandum  from  Mr. 
Ogilvie,  from  whom  wc  had  separated  in  May.  As  we  could  not  find 
any  such  memorandum,  and  as  Mr.  Lewis  had  not  been  seen  on  the 
lower  river  by  a  party  of  miners  whom  we  mot  here  on  their  way  up 
the  Lewis,  we  were  forced  to  conclude  that  he  had  not  yet  reached  thift 
point.  The  same  party  informed  us  that  few  minera  were  during  the 
summer  on  the  Stewart  River,  where  most  of  the  work  had  been  car- 
ried on  in  1886,  but  that  in  consequence  of  the  discovery  of  "coarse* 
gold  on  Forty  Mile  Creek,  about  120  miles  further  down  the  river,  all 
had  gone  there,  and  that  Hai'per's  trading  post,  where  I  had  hoped  to 
be  able  to  get  an  additional  supplj^  of  pi'ovisions  should  we  fail  to  con- 
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nect  with  Mi\  Ogilvie,  had  also  been  moved  fi*oin  the  mouth  of  the 
Stewart  to  Forty  Mile  Creek.    From  the  place  where  we  now  wei-e  we 
still  had  a  journey  of  over  400  miles  to  the  coast,  with  the  swift  waters 
of  the  Xiewis  to  contend  against  for  most  of  the  distance.    If,  thei*efore, 
it  should  have  become  necessary  to  go  down  stream  220  miles  to  Forty- 
Mile  Creek  for  provisions,  so  much  would  have  been  added  to  our  up- 
stream journey  that  it  would  become  doubtful  whether  we  should  be  able 
to  afford  time  for  geological  work  on  the  Lewis  and  reach  the  coast  be- 
fore the  smaller  lakes  near  the  mountains  wei*e  frozen  over.    I  therefoi*e 
decided  to  set  about.the  building  of  another  boat,  suitable  for  the  ascent 
of  the  Lewis,  and  on  the  sebond  day  after  we  had  begun  wo]*k,  Mi*. 
Ogilvie  very  oppoi-tunely  appeared.    After  having  completed  oui*  boat 
and  obtained  Mr.  Ogilvie's  preliminaiy  i^eport  and  survey  sheets,  to- 
gether with  the  necessary  pix)visious,  we  began  the  ascent  of  the  Lewis, 
fi-om  the  head  waters  of  which  we  crossed  the  mountains  by   the 
Chilkoot  Pass. and  reached  the  coast  at  the  bead  of  Lynn  Canal  on  20th 
September.     I  am  happy  to  be  able  to  add  that  the  entire  expedition 
was  carried  out  without  any  serious  accident  or  loss,  notwithstanding 
the  difficult  nature  of  the  country,  and  that,  though  circumstantial 
reports  were  heard  in  the  spring  of  trouble  between  the  miners  and 
Indians  on  the  Yukon,  these  proved  to  be  entiroly  groundless. 

"  The  geogi-aphical,  geological  and  general  results  of  the  work  are 
now  in  process  of  elaboration  and  will  be  made  the  subject  of  a  detailed 
report  at  an  early  date.  Mr.  Ogilvie's  instrumental  survey,  now 
doubtless  completed  to  the  intei^section  of  the  river  with  the  141st 
meridian,  will  form  a  sufficiently  accurate  base  line  for  future  explora- 
tion in  the  region.  In  addition  to  this,  the  geographical  results  inplude 
the  completion  of  an  instnimental  survey  of  the  Stikine  to  Telegi*aph 
Creek  by  Mr.  McConnell,  which  is  connected  with  Dease  Lake  by  a 
carefully  paced  traverse  by  Mr.  McBvoy.  Thence,  a  detailed  running 
survey  was  carried  by  the  route  previously  outlined,  following  the 
Dease,  Liai*d  and  Pelly  rivere  and  connecting  with  Mr.  Ogilvie's  line 
at  the  mouth  of  the  Lewis  Eiver,  a  total  distance  of  about  nine  hundred 
miles.  Taken  in  connection  with  Mr.  Ogilvie's  measured  line,  these 
surveys  include  an  area  of  over  60,000  square  miles,  the  interior  of 
which  is  still,  with  the  exception  of  reports  received  from  a  few  pi-os- 
pectors  and  from  Indians,  a  terra  iTicogmta,  The  same  remark,  with 
little  qualification,  may  be  applied  to  the  whole  surrounding  rogion 
outside  the  surveyed  cirouit,  but  much  general  Jnformation  has  been 
obtained  respecting  the  entire  distinct  which  will  facilitate  further 
explorations.  The  whole  region  is  more  or  less  mountainous,  though 
intersected  by  wide  ai'cas  of  flatter  rolling  country.  The  north-eastei*n 
margin  of  the  belt  of  coast  mountains  may  be  said  to  be  at  Telegraph 
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Greek  on  the  Stikine.  A  second  important  mountain  range  runs  in  a 
general  north-west  by  south-east  course  to  the  east  of  Dease  Lake  and 
is  cut  through  by  the  Dease  Biver.  To  the  east  of  this  no  high  or 
well-defined  i*ange  was  met  with  till  the  vicinity  of  Frances  Lake  was 
reached.  Here  a  range,  which  may  be  accepted  as  the  western  part 
of  the  Eocky  Mountains  proper,  is  found  with  a  similar  trend  to  the 
east,  and  in  this  the  streams  feeding  Frances  Lake  and  the  Pelly  River 
rise.  On  the  lower  Pelly  and  Lewis  Rivers  the  mountains  are  less 
considerable  and  assume  a  dii*ection  appi'oximating  more  nearly  to 
east  and  west. 

**  The  following  heights,  deduced  froni  a  serien  of  observations  at  a 
few  main  points  will  serve  to  indicate  the  general  elevation  of  the 
country  — 

Feet 

Telegraph  Creek,  Stikine  River  (water  level) 540 

Dease  Lake 2,661 

Confluence  of  Dease  and  Liard  Rivei-s 2,100 

Frances  Lake 2,577 

Pelly  River  at  "Pelly  Banks  *'  (water  level) 2,965 

Old  Fort  Selkirk,  mouth  of  Lewis  River  (water  level) .   1,555 
Lake  Lindeman,  head  of  Lewis  River 2,165 

'^  Till  the  observations  made  in  the  field  have  been  laid  down  on  the 
map  it  will  be  impossible  to  give  with  precision  any  account  of  the 
geological  features  of  the  region.  The  rocks  in  general  are  closely 
analogous  to  those  mot  with  in  the  corresponding  region  in  British 
Oolumbia  to  the  south.  The  coast  mountains  where  crossed  by  the 
Stikine  and  by  the  Chilkoot  Pass  consist  for  the  most  part  of  granitoid 
rocks,  with  some  included  crystalline  schists  precisely  similai*  to  those 
found  to  the  south  in  the  same  mountain  belt,  some  details  in  connec- 
tion with  which  are  given  in  my  last  report  on  Yancouver  Island.  * 

"  To  the  east  of  the  coast  mountains,  on  the  Stikine  and.  Lewis 
Bivers,  there  ai'e  Palseozoic  rocks  resembling  those  provisionally  clas- 
sed in  the  southern  interior  parts  of  British  Columbia  as  the  Cfiche 
Creek  series.  They  include  limestones,  quartzites,  slates  and  schists, 
with  a  notable  proportion  of  agglomerates  and  other  materials  of  vol- 
canic origin.  In  the  vicinity  of  Dease  Lake,  and  nearly  on  the  same 
line  of  strike  on  the  Pelly,  important  beds  of  serpentine  occur,  and 
the  associated  rocks  in  these  and  many  other  places  are  preponderantly 
schistose  and  slaty,  running  thi*ough  numemus  varieties,  but  closely 
resembling  the  rocks  of  the  Cariboo  and  other  gold  bearing  districts  to 
the  south. 

•  Part  B,  Annaal  Report  Oeol.  Surv.  1886,  V.  II. 
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"These  PalsBozoic  rocks  ai-e  by  far  the  most  widely  spread  in  the 
entire  region  so  far  as  exploration  has  yet  gone,  but  are  interrapted 
by  areas  of  granitic  I'ocks  which  generally  form  ridges  or  moantain 
ranges,  and  these  in  some  places  ai-e  flanked  by  more  or  less  impoiiant 
developments  of  crystalline  schists  which  are  probably,  at  least  in  part, 
altered  poi-tions  of  the  Paleozoic.  The  most  important  granitic  range 
met  with  in  the  inland  region  is  that  previously  mentioned  as  crossing 
the  Dease  Eiver. 

"  Fossils  are  by  no  means  abundant  in  the  Palseozoic  rocks,  but  a 
small  collection  of  graptolites,  of  Gambro-Silurian  age,  were  obtained 
on  the  Dease  River,  and  Carboniferous  forms  were  obsei'ved  in  con- 
nection with  the  iimestonen  in  8evei*al  places.  It  is  quite  probable, 
however,  that  rocks  ranging  from  the  Cambrian  to  the  summit  of  the 
Palseozoic,  and  possibly  extending  also  to  the  Triassic,  may  be  included 
in  this  great  scries,  of  which  the  schistose  and  slaty  membei-»  consti- 
tute the  gold-bearing  rocks  of  the  country. 

''Bockb  which  are  probably  of  Cretaceous  age  occur  in  limited 
basins  on  the  Stikine  immediately  east  of  the  coast  mountains,  and 
beds  holding  Middle  or  Lower  Cretaceous  marine  fossils  have  a  con- 
siderable development  on  the  Lewis  Eiver,  where  there  are  also  plant- 
hearing  beds  referable  to  the  horizon  of  the  Laramie  and  probably  of 
the  sapie  age  as  the  so-called  Miocene  of  the  Alascan  coast  and  Mac- 
kenzie Eiver.  A  few  fossil  plants  which  are  probably  Cretaceous  in 
age  were  also  found  at  one  place  on  the  Pelly  Eiver. 

"  The  Miocene  proper  is  represented  in  the  Upper  Liard  valley  by 
soft  stratified  rocks,  associated  with  basalts,  and  basaltic  overflows, 
probably  of  the  same  age,  occur  on  the  Pelly,  neai*  the  mouth  of  the 
Lewis,  on  the  latter  river  at  the  Caflon,  and  in  the  Stikine  valley  east 
of  the  coast  mountains.  In  the  last  mentioned  locality  are  some 
remarkable  examples  of  superposed  columnar  flows  overlying  coarae 
gravel  deposits  There  is  not,  however,  in  the  entii'e  region  examined, 
any  wide  basaltic  plateau. 

'^  Some  features  of  special  scientific  interest  occur  in  connection 
with  superficial  deposits  and  the  evidences  of  glacial  action,  but  these 
cannot  be  detailed  here.  It  may,  however,  be  stated  that  in  both  the 
Lewis  and  Pelly  valleys  traces  of  heavy  glacier-ice  moving  in  north- 
ward and  north-westward  directions,  are  often  apparent.  The  grooving 
and  fbrrowing  is  found  equally  well  marked  at  the  water  levbl,  and  at 
the  summits  of  hills  several  hundred  feet  in  height,  and  appears  to 
indicate  the  northward  movement  of  a  confluent  glacier,  in  conformity 
with  the  general  slope  of  the  country.  Terraces  are  of  general  occur- 
rence and  well  developed,  and  often  appear  at  considerable  heights 
on  the  mountain  sides.    In  connection  with  the  distribution  of  placer 
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gold,  the  direction  of  ice  movement  in  the  glacial  period  is  of  special 
importance. 

"As  the  main  object  of  the  expedition  was  the  exploration  of  the 
Yukon  basin,  but  passing  notice  could  be  taken  of  the  Cassiar  mining 
district.  The  rich  placer  mines  in  the  vicinity  of  Dease  Lake  wei*e 
discovered  in  1872,  and  reached  their  maximum  productiveness  in 
18*74,  in  which  year  they  are  reported  to  have  yielded  about  $1,000,000. 
The  yield  in  succeeding  years  has  gradually  declined,  but  about  150 
men  are  still  annually  employed  in  the  distnct.  Much  prospecting 
still  remains  to  be  accomplished  before  the  possibility  of  the  discoveiy 
of  new  rich  creeks  is  exhausted.  Promising  deposits  of  quartz  are 
known  to  occur,  though  nothing  has  yet  been  done  towai'ds  their 
investigation  and  development.  These  seem  to  be  worthy  of  special 
attention  in  consequence  of  the  comparative  accessibility  of  the  dis- 
trict by  means  of  the  Stikine.  It  would  be  easy  to  construct  a  waggon 
i-oad  from  the  head  of  navigation  on  the  river  to  Dease  Lake,  and  a 
railway  may  eventually  be  expected  to  follow  this  route  into  the 
interior. 

"Gold  mining  in  the  Yukon  district  may  be  said  to  have  been  ini- 
tiated in  1880,  though  little  was  done  in  that  year,  except  a  certain 
amount  of  prospecting  by  twenty-five  or  thirty  miners  who  entered 
by  way  of  the  Chilkoot  Pass.  Since  then  a  yearly  increasing  number 
of  miners  have  entered  the  country  by  the  same  route,  and  river  bare 
have  been  worked  with  good  results  on  different  parts  of  the  Lewis 
and  its  tributaiy  the  Teslin-too  (Newberry  of  Schwatka,  Hootalinqua 
of  the  miners),  and  on  the  Pelly  and  Stewart  rivers.  In  1886  most  of 
the  work  was  done  on  the  Stewart,  but  in  consequence  of  the  discovery 
of  *  heavy '  or  *  coai'se '  gold  on  Forty-mile  Creek,  as  previously  men- 
tioned, nearly  all  the  miners  went  to  that  place  last  summer.  This  is 
the  first  discovery  of  *  coarse '  gold  in  the  district,  but  it  may  safely  be 
predicted  that  many  more  will  follow.  Prospecting  has  so  far  been 
confined  almost  exclusively  to  the  larger  rivers,  and  the  mining  to 
river-bai*  mining,  but  the  fact  has  been  developed  that  gold  occura  in 
greater  or  less  quantity  on  all  the  streams,  and  the  extent  of  the  gold- 
bearing  river  bars  already  known  is,  in  the  aggregate,  almost  unpre- 
cedented. The  number  of  men  engaged  in  mining  on  the. upper  Yukon 
last  summer  was  about  250,  of  which  about  100  are  wintering  in  the 
country.  -  The  number  likely  to  be  employed  next  season  can  only  be 
guessed  at,  as  so  much  depends  on  the  demand  for  labor  on  the  west 
coast  generally.  It  is  not  impossible,  however,  that  at  least  500  men 
will  be  at  work. 

"  In  comparison  with  the  region  now  known  as  an  auriferous  one  on 
the  upper  Yukon,  the  productive  portions  of  the  Cassiar  mining  dis- 
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trict  ai-e  small,  as  profitable  work  there  was  praotically  confined  to  a 
few  creeks,  yet  in  1876  the  transit  ti*ade  at  Wrangell,  in  connection 
with  the  mining  in  Cassiar  amounted  in  value  to  about  a  million 
dollars.  This  may  sei've  as  an  index  of  the  probable  commercial 
results  of  a  similar  development  of  placer  mining  alone  in  any  portion 
of  the  Yukon  territory. 

"  The  prospective  value  of  the  Yukon  district  and  northern  part  of 
British  Columbia  as  a  mining  region  I  believe  to  be  great.  This  region 
includes — measui'ed  from  the  vicinity  of  Dease  Lake  to  the  intersec- 
tion of  the  Pelly  (Yukon)  with  the  141st  meridian — a  length  of  over 
500  miles  of  the  Cordillera  belt  of  the  west,  which,  wherever  it  has 
been  examined,  has  been  found  rich  in  minerals  and  particularly  in 
deposits  of  the  precious  metals.  The  width  of  this  particular  part  of 
the  Cordillera  belt  is  also  great,  as  it  appears,  so  far  as  oui*  exploitations 
have  gone,  to  extend  fi*om  the  coafit  to  the  eastern  i-anges  of  the  Eocky 
Mouniains  in  the  vicinity  of  the  Mackenzie  Eiver.  This  portion  of 
the  Cordillera  region,  together  with  that  of  the  more  southern  part  of 
British  Columbia,  gives  an  aggregate  length  of  between  1,200  and 
1,300  miles,  almost  exactly  equal  to  the  length  of  the  same  metalli- 
ferous belt  contained  by  the  United  States,  and  in  all  probability  sus- 
ceptible of  an  eventual  mining  development  equally  great. 

**  The  general  climatic  features  of  the  region  explored  and  their 
relation  to  its  orography  cannot  be  entered  into  in  this  preliminary 
note.  It  must  suffice  to  say  that  the  very  humid  conditions  of  the 
coast  do  not  extend  to  the  interior,  which  includes  some  tracts  of  very 
djy  country,  and  in  the  mountains  of  which  glaciera  occur  rarely,  if  at 
all  Wheat,  barley  and  patatoes  are  grown,  on  a  limited  scale,  at 
Telegraph  Creek  and  in  its  vicinity  on  the  Stikine,  though  irrigation 
is  necessary.  Farther  north,  summer  frosts  are  probably  almost  every- 
where too  frequent  to  admit  of  the  growth  of  wheal,  but  I  feel  satisfied 
that  barley  and  rye,  with  other  hardy  crops  may  be  grown  as  far 
north  as  the  63i*d  parallel  in  the  Yukon  basin.  The  country,  though 
generally  mountainous  in  character,  includes  large  tracts  of  flat  or 
slightly  broken  land,  and  is,  in  fact,  one  which  may  evei^tually  sup- 
port a  population  as  large  as  that  found  in  corresponding  latitudes  in 
Europe  (as,  for  instance,  in  the  province  of  Vologda  in  Russia).  It  is 
for  the  most  part  wooded,  and  produces  much  tiniber  of  very  fair 
quality,  while  open  hill  sides  and  terraces  with  bunch  grass  and  aspen 
thickets  occar  along  the  nver  valleys.  Large  quantities  of  fine  fui^s 
are  yearly  exported  from  the  Yukon  district,  reaching  the  coast  by  the 
Chilkat  and  Chilkoot  Passes,  Taku  and  Stikine  Eivei*s,  or  crossing  to 
the  Mackenzie  by  the  Porcupine  and  Rat  Rivers. 
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"  One  of  the  most  important  features  of  the  Yukon  district  is  the 
facility  which  the  various  lai'ge  rivere,  converging  to  form  the  main 
stream,  offer  for  travel  and  inter-communication.  These  afford  means 
for  prospecting  and  exploring  the  countiy,  and  the  distances  to  which 
they  may  respectively  be  ascended  by  boat  or  canoe  has  not  yet,  in 
most  cases,  been  determined.  It  may  be  stated,  however,  that  the 
rivers  navigable  for  sternwheel  steamers  in  Canadian  territory  have 
an  aggregate  length  (measured  without  reference  to  minor  flexures)  of 
considerably  over  1,000  miles,  in  which  but  one  serious  break  of  about 
three  miles  occurs  on  the  Lewis.  This  length  will  be  added  to  when 
the  upper  reaches  of  the  larger  streams  are  examined  beyond  the 
rapids  or  caiions,  which-  are,  in  the  above  estimate,  considered  as 
defining  the  head  of  navigation  in  each  case. 

"  Over  120  photographs  were  taken  along  the  route  followed,  repre- 
i^enting  the  character  of  the  country,  and  I  am  happy  to  say  that 
nearly  the  whole  of  these  have  proved  satisfactory  on  development. 
Meteorological  observations  were  kept  up  as  regularly  as  possible,  and 
numerous  observations  for  latitude  and  longitude  were  made.  Such 
geological  and  botanical  specimens  as  appeared  to  be  of  interest  were 
brought  back,  but  in  consequence  of  the  difficulties  of  transport  the 
weight  of  these  had  to  be  kept  down  as  much  as  possible." 

Cost  of  season's  exploration  of  both  parties,  $4,832.46. 

Mr.  H.  G.  McConnell  intended  to  send  out  a  preliminary  report  on 
his  examination  of  the  lower  part  of  the  Liard  River,  above  referred 
to,  by  the  Hudson  Bay  winter  packet,  fi-om  Mackenzie  River,  but  as 
this  has  failed  to  aiTive  in  time  to  be  included  in  this  report,  the  fol- 
lowing extracts  from  letters  addressed  to  Dr.  G.  M.  Dawson  may  serve 
to  give  an  outline  of  his  work. 

In  the  fii*st,  sent  back  to  the  Pacific  coast  with  his  men,  and  dated 
Liard  River,  July  27,  he  writes: — 

"  I  have  now  got  down  nearly  to  the  mouth  of  the  Nelson,  and  have 
just  met  some  Hudson  Bay  men  ascending  the  river.  I  am  sending 
my  two  men  back  with  them  as  the  river  is  good  from  here,  and  I  can 
drift  down  to  Fort  Liai-d,  oven  if  I  cannot  find  an  Indian  to  go  down. 
I  send  them  back  from  hei*e  because  there  is  no  chance  of  getting  sup- 
plies either  at  Fort  liiard  or  Nelson  House,  and  if  I  took  them  on  to 
Fort  Simpson  they  could  not  get  back  this  autumn,  as  the  river  is  still 
booming  and  shows  no  sign  of  going  down,  and  we  have  just  about 
enough  food  left  to  last  them  to  theii*  cache  at  the  Devil's  Portage.  I 
shot  two  moose  on  the  way  down  and  that  kept  our  supply  up.  We 
had  a  bad  time  getting  down,  as  the  river  is  a  regular  cascade  for  over 
a  hundred  miles.  Between  the  Little  CafLon  and  forty  miles  below 
the  Devirs  Portage  it  falls  over  1,000  feet,  and  as  forty  miles  of  this 
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is  good  water  you  may  imagine  the  state  of  the  rest.  It  would  be 
bad  enough  if  it  had  room  to  flow,  but  it  is  penned  in  by  caiions,  often 
less  than  150  feet  wide,-  every  few  miles,  and  then  whirls  and  boils  in 
an  incredible  manner.  We  worked  our  way  by  sheer  muscle,  canying^ 
both  boat  and  stuff  through  forests  and  over  high  hills.  My  men  turned 
out  well  and  worked  without  a  grumble.  As  for  myself,  I  have  hardly 
a  stitch  of  clothes  left,  as  they  were  torn  to  pieces  and  left  hanging  on 
the  brambles  and  roots  along  the  many  portages,  I  hope  that  you 
have  worked  your  way  through  your  many  difficulties,  and  have  got 
out  to  ,the  coast  again.  But  you  have  a  tremendous  task  before  you, 
which  I  can  appreciate  now  better  than  in  the  spring." 

In  the  next  letter,  from  Fort  Smith,  Slave  Eiver,  under  date  August 
23rd,  Mr.  McConnell  writes  : — 

*' After  leaving  the  men,  I  floated  down  alone  as  far  as  Fort  Liard, 
and  there  got  an  Indian  to  take  me  down  in  a  bark  canoe  to  Fort 
Simpson.  At  Fort  Simpson  I  found  the  steamer,  and  came  up  as 
far  as  this  place  in  her.  This  is  rather  a  hard  country  to  winter  in 
without  sending  in  supplies  beforehand,  as  the  deer  have  deserted  it, 
and  the  people  have  been  on  short  commons  since  last  March.  I  am 
making  arrangements  to  stay  at  Fort  Providence,  as  it  is  a  good  locality 
for  fish,  and  one  will  always  have  something  to  fall  back  upon.  It  is, 
besides,  below  Slave  Lake,  the  ice  on  which  is  the  great  impediment 
to  getting  down  the  Mackenzie  early.  *  *  I  am  going  down  Slave 
River  in  a  canoe,  and  on  the  way  I  will  go  up  Salt  River  to  the  ridge 
in  which  it  heads.  From  the  mouth  of  Slave  River  I  purpose  going 
up  Hay  River  to  the  falls,  about  100  miles.  T  may  also  go  up  Buffalo 
River  if  I  have  time.  During  the  winter  I  will  try  to  visit  Horn  Hills, 
and  see  the  country  about  Fort  Rae.  I  believe  Sir  John  Richaixison  is 
right  about  the  Palteozoic  age  of  the  shales  between  Fort  Simpson  and 
this  place.'' 

A  box  of  fossils,  sent  out  at  the  same  time  with  the  letter  from 
which  the  above  exti*act8  are  taken,  has  since  arrived.  The  fossils 
show  the  presence  of  Devonian,  Triassic  and  C^'etacous  rocks  on  the 
Liard  River. 

Mr.  Amos  Bowman  was  occupied  the  whole  season  in  preparing  and 
in  supervising  the  lithography  of  the  maps  of  his  field  work  in  Brit- 
ish Columbia  during  the  seasons  of  1885  and  1886,  chiefly  in  the  Cari- 
boo district,  the  survey  of  which,  as  stated  in  my  report  last  year,  wa^ 
undei-taken  in  connection  with  the  Provincial  Government.  It  was 
then,  December,  1886,  anticipated  that  the  work  of  reducing  ^he  mea- 
surements and  preparing  the  maps  for  publication  would  have  been 
completed  early  in  1887.  It  has,  however,  together  with  the  prepara- 
tion of  the  report  on  the  district,  occupied  till  the  close  of  the  year. 
Both  maps  and  report  will  be  published  at  an  early  date. 
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In  Manitoba,  Mi\  J.  B.  Tyrrell  commenced  a  geographical  and  topo- 
graphical examination  and  survey  of  the  Biding  and  Duck  Mountain 
region.  He  was  assisted  during  the  season  by  Mr.  D.  B.  Bowling. 
We  had  very  little  precise  knowledge  respecting  this  district,  but  were 
aware  of  the  occurrence  in  it  of  salt  springs,  gypsum  deposits  and 
strong  indications  of  petroleum.  It  was  also  thought  possible  that 
workable  seams  of  coal  or  lignite  and  natural  gas  might  be  found  there, 
and  in  view  of  its  proximity  to  navigable  waters  and  to  railways,  it 
was  considered  important  that  it  should  be  thoroughly  explored.  Mr. 
TyiTell  reports  as  follows:  "We  left  Ottawa  on  the  5th  July  and 
reached  Brandon  on  the  14th,  where  the  hoi'ses  used  last  year  on  the 
Calgary  and  Edmonton  survey  had  previously  been  brought  by  rail. 
Men  and  supplies  having  been  obtained,  the  party  left  Brandon  on  the 
15th  of  July,  following  the  trail  northwards  to  Sti'athclair,  situated  in 
range  21,  township  17.  Thence  an  odometer  survey  was  made  up  the 
Little  Saskatchewan  Biver,  across  the  Biding  Mountains  and  down  the 
Vermilion  Biver  to  Lake  Dauphin.  From  the  trails,  paced  surveys 
were  made  of  ths  beds  of  Ochre  Biver  and  £dwai*d's  Creek,  the  banks 
of  these  streams  being  either  too  swampy  or  too  much  obstructed  by 
fallen  timber  to  admit  of  following  them,  except  on  foot. 

An  odometer  survey  was  then  made  north waixl  across  Wilson  Biver 
to  Valley  Biver,  a  track  sui-vey  being  at  the  same  time  made  of  the 
Wilson  Biver  and  its  vicinity.  North  of  Valley  Biver,  one  of  the 
i*ounded  gravel  ridges,  known  to  the  Indians  as  *^  pitching  ridges,"  wan 
followed  first  with  a  buckboard  and  odometer  and  afterwards  on  horse- 
back as  far  as  Fork  Biver,  a  fairly  accurate  sketch-map  being  at  the 
same  time  made  of  the  eastern  face  of  Duck  Mountain.  Finding  that 
progress  would  be  very  slow  north  of  Fork  Biver,  we  returned  to  Val- 
ley Biver  and  made  an  odometer  survey  of  the  cart  trail  leading  west- 
wai*d  along  this  stream,  passing  through  the  gap  that  separates  the 
Duck  from  the  Biding  Mountains  in  a  wide  glacial  valley  leading  down 
into  the  Shell  Biver,  from  which  the  trail  was  followed  and  surveyed 
over  the  high  ground  southward  to  the  village  of  Bussell,  a  terminus 
of  one  of  the  branches  of  the  Manitoba  and  North-Western  Bailway. 
From  Bussell,  a  similar  survey  was  conducted  across  Silver,  Bird  Tail 
and  Arrow  Creeks  to  Shoal  Lake,  and  thence  to  Little  Saskatchewan 
Biver,  returning  by  a  more  northern  route  to  the  point  of  starting. 
From  Bussell  we  proceeded  northwainl  with  buckboard  and  carts  to 
Asessippi,  on  the  Shell  Biver,  from  which  point  the  vehicles  were  sent 
round  to*meet  me  higher  up  the  river,  while  with  saddle  and  pack 
horses  I  examined  the  lower  part  of  the  valley,  and  rejoined  the  carts 
about  the  south  line  of  township  26.  We  then  continued  up  Shell 
River,   to  within  three   miles  of  the   confluence  of  the  north  and 
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6a8t  branches,  generally  in  the  bottom  of  the  wide  deep  valley,  but 
sometimes  we  were  obliged  to  climb  to  the  top*]  of  the  bank  where  it 
was  impossible,  without  great  delay,  to  ford  the  stream.  On  the  way, 
however,  we  left  Shell  Eiver  for  a  time  and  turned  westwai'd  on  an 
Indian  cart  trail  to  Angling  Lakes,  where  Cote's  band  of  Indians  have 
several  hoases  in  which  they  spend  the  winter,  being  here  in  the 
centre  of  their  hunting  grounds.  From  this  village,  then  quite  de- 
serted, a  track  survey  was  made  of  the  stream  that  flows  northward 
iuto  the  largest  and  most  eastern  of  the  Angling  Lakes  till  it  flowed 
out  of  the  valley  that  separates  the  Duck  and  Eiding  Mountains.  It  wan 
found  to  be  the  main  branch  of  Valley  River.  Two  pack  trails  leading 
northwai-d  fi*om  the  Indian  village  were  also  examined,  one  being 
found  to  lead  up  the  west  branch  of  Valley  River  to  its  source,  and  the 
other  to  "  The  Lake  that  does  not  freeze,'*  and  the  latter  of  which  be- 
longs to  the  drianage  area  of  Shell  River. 

Returning  to  this  latter  river^  we  were  obliged  to  leave  the  carts  at 
a  point  three  miles  below  the  confl  uence  of  the  north  and  west  branches 
and  to  use  pack  hoi*se8  in  continuing  the  survey  towai*ds  the  sources 
of  some  of  the  small  streams  tributary  to  the  main  river.  Returning 
to  the  carts,  we  followed  and  surveyed  an  Indian  cart  trail  northward 
across  Big  Boggy  and  Little  Boggy  Creeks,  till  it  joined  the  old  Pelly 
cart  trail  at  the  Indian  village  on  Cote's  Reserve.  We  then  followed 
and  located  the  latter  trail  northward  to  FoiiJ  Pelly,  where  we  amved 
on  the  22nd  of  September.  Having  here  obtained  sufficient  supplies 
to  last  till  the  end  of  the  season,  we  followed  a  cart  trail  to  the  north- 
east, keeping  north  of  Swan  River  for  about  forty  miles,  or  till  we 
reached  the  "  Square  Plain,"  making  an  odometer  survey  throughout 
the  distance.  I,  however,  branched  olf  from  this  trail,  and  with  pack 
horses  followed  a  trail  up  Rolling  River,  till  the  stream  became  veiy 
small,  and  was  flowing  in  a  shallow  valley  through  a  country  that  ap- 
peared to  be  one  interminable  swamp.  As  the  country  was  impassable 
for  horses,  I  returned  and  made  a  paced  survey  down  the  bed  of  the 
stream  to  a  short  distance  below  the  crossing  of  the  old  location  of  the 
Canadian  Pacific  Railway,  where  the  nver  again  flows  in  a  defined 
but  winding  channel  thi*ough  a  marshy,  level  tract  of  country. 

Returning  to  Square  Plain,  Swan  River  was  crossed  and  followed  on 
its  noi'them  bank  down  to  the  mouth  of  Oak  Creek,  where  the  carts 
were  again  left,  and  with  pack  and  saddle  horses  a  track  sui'vey 
was  made  around  the  north  end  of  Duck  Mountain,  following,  during 
part  of  the  distance,  conspicuous  gravel  ridges  that  extend  along  the 
eastern  face  of  the  escai*pment,  at  least  so  far  noii;h  as  the  Valley  of 
Swan  Ri^er.  In  returning,  the  north-east  point  of  the  Duck  Moun- 
tain was  crossed,  and  also  the  head-waters  of  North  and  South  Duck 
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Elvers  and  Pine  Biver.  Then  passing  around  the  north  end  of  Big- 
Lake,  in  which  Eolling  Elver  takes  its  rise,  the  head  of  Favell  Eiver 
was  reached.  This  river  was  then  followed  on  a  noi'thwai'd  coarse  to 
near  its  junction  with  Eolling  Eiver,  returning  thence  to  the  carts  at 
the  mouth  of  Oak  Creek. 

While  I  was  engaged  as  above  described,  Mr.  Bowling  was  making 
pace  and  track  surveys  of  Swan  Eiver  and  of  the  country  lying  north 
of  It  In  the  vicinity  of  the  camp. 

Below  Oak  Creek  an  odometer  survey  was  made  of  the  ti-ail  down 
to  Swan  Lake,  and  the  river  was  followed  on  foot  in  many  places, 
where  there  was  any  possibility  of  exposures  of  the  underlying  rocks 
being  met  with.  From  Swan  Lake,  the  party  returned  to  Fort  Pelly 
by  the  old  Hudson  Bay  Company's  cart  trail  on  the  north  side  of  Swan 
Klver,  at  the  same  time  making  an  examination  of  the  southern  face 
of  Thunder  Hill. 

The  village  of  Eussell  was  reached  and  the  season's  work  completed 
on  the  7th  of  November.    Arrangements  were  made  for  the  care  of 
the  horses  and  outfit  for  the  winter  before  leaving  for  Ottawa,  which 
we  reached  on  the  14th  November. 

The  surveys,  which  were  checked  throughout  by  latitudes  taken  with 
an  eight  inch  sextant,  will  be  plotted  at  once,  and  material  will  thus 
be  furnished  for  an  approximately  correct  map  of  a  part  of  the  coun- 
tiy  that,  up  to  the  present,  has  been  almost  entirely  unknown. 

Eeadings  were  taken  regularly  three  times  a  day  fi^m  a  mercurial 
barometer,  and  numerous  intermediate  readings  were  taken  from  two 
aneroids,  and  as  these  will  be  compared  with  readings  taken  from  a 
standard  mercurial  at  Mlnnedosa,  the  height  of  which  is  known,  it  is 
hoped  that  the  altitude  of  all  important  points  can  be  determined  with 
sufficient  exactness  to  show  the  general  slope  of  the  country  and  the 
height  of  most  of  the  important  elevations. 

The  geological  structui*e  of  these  so-called  mountains,  as  far  as  seen, 
is  very  simple.  They  are  composed  of  practically  horizontal  dark- 
grey  clay-shale,  interbedde'H  with  bands  of  chalky  limestones  and 
bands  and  nodules  of  hard  sandstone.  These  beds  contain  fossils 
characteristic  of  the  Niobrara  and  Benton  sub-divisions  of  the  Creta- 
ceous of  Meek  and  Hayden's  Nebraska  section,  and  it  is  not  Improbable 
that  some  of  the  lower  beds,  which  on  Swan  Eiver  were  found  to  be 
sandstones  and  clays,  represent  their  lowest,  or  Dakota  Group,  but  no 
fossils  were  found  to  corroborate  this,  and  no  break  or  unconformity  of 
any  kind  was  found  between  any  of  the  beds. 

In  some  places,  as  on  Vennilion  and  Ochre  Eivei-s,  the  dark  shales 
were  found  to  contain  a  small  quantity  of  mineral  oil,  and  it  is  quite 
possible  that  borings  may  reveal  reservoii-s  holding  this  oil  in  consider- 
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able  quantities.     No  coal  seams  of  any  value,  though  carefully  sought 
for,  were  found. 

This  subject  and  the  geological  structure  of  the  district  will  be  treat- 
ed of  in  a  detailed  repoi*t  to  be  prepai'ed  during  the  winter,  after  the 
observations  and  collections  have  been  studied  and  the  measurement& 
plotted.  About  1200  lineal  miles  of  survey  were  made,  and  the  obser- 
vations covered  an  area  of  3200  square  miles  of  territoiy  within  the 
province  of  Manitoba. 

The  surface  of  the  country  is  almost  eveiywhere  underlain  by  an 
irregular  deposit  of  till,  varying  from  a  very  thin  crust  to  a  massive 
bed  several  hundred  feet  in  thickness.  East  of  Duck  Mountain  its 
surface  on  the  lower  lands  is  generally  level  or  slightly  slaping,  to  the 
west  it  is  generally  more  or  less  undulating,  while  on  the  summit  of  the 
mountain,  and  on  the  upper  parts  of  its  eastern  slope  there  are  many 
aoreas  covered  by  moi*anic  ridges,  consisting  of  high  drift  knolls,  thickly 
overstrewn  with  gneissoid  boulders,  between  which  ai'e  deep,  rounded 
hollows,  often  holding  small  lakes  of  beautifully  clear  water. 

Most  of  this  latter  countiy  is  practically  valueless  for  agricultare^ 
but  considerable  areas  of  it  are  covered  with  valuable  forests,  which 
by  careful  cutting  could  be  made  to  yield  a  continuous  supply 
of  timber  ;  but  much  of  this  i-ough  land,  especially  that  towards  the 
north,  is  so  thickly  covered  with  bouldere  that  it  appears  unable  to 
bear  moi*e  than  a  few  scattered  and  stunted  scrub  pines.  The  undulat- 
ing land  to  the  south  and  west  of  the  Duck  and  Biding  Mountains  \& 
at  present  partly  covered  with  groves  of  poplar,  between  which  are 
more  or  loss  extensive  areas  of  grassy  prairie.  This  country  is  admir- 
ably suited  for  agriculture,  since  the  soil  is  rich  and  well  dj*ained,  and 
wheat  can  be  raised  with  very  little  danger  from  early  frost,  certainly 
as  far  north  as  Big  Boggy  Creek,  and  perhaps  as  far  as  Fort  Pelly. 
But  perhaps  the  most  fertile  part  of  the  whole  district  is  that  which 
lioB  between  Dauphin  Lake  and  the  foot  of  Biding  Mountain,  where 
the  underlying  till  is  covered  with  rich  layers  of  alluvial  sand  and 
clay.  The  land  slopes  gently  towai*ds  the  lake  and  is  drained  by 
several  clear  streams  that  flow  from  the  face  of  the  mountains. 
The  area  is  partly  wooded,  the  surface  being  covered  with  a  rank 
growth  of  grass,  weeds  and  rose-bushes,  and  dotted  with  groves  of 
willow  and  poplar.  Towards  the  north  it  is  continuous  with  the 
swampy  ccuntiy  lying  between  the  gravel  ridges  east  of  Duck  Moun- 
tain, though  even  here  there  are  many  rich  meadows.  Still  further 
north,  in  the  Swan  Eiver  valley,  meadow  land  again  forms  the  greater 
portion  of  the  sui'face,  bearing  a  close  growth  of  tall  fine  grass. 

Near  the  headwaters  of  the  Shell  and  Valley  Bivers,  between  Boil- 
ing and  Favell  rivers,  on  the  northern  face  of  Duck  Mountain,  as  well  a ; 
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on  some  of  the  streams  flowing  from  its  eastern  slope,  there  are  some 
large  areas  covered  with  excellent  white  spruce  averaging  from  10  to 
20  inches  in  diameter.  Much  of  that  on  Shell  Eiver  can  be  floated 
down  into  the  Assiniboine  River,  where  it  can  be  sawn  and  distributed, 
but  the  rest  must  be  floated  into  Lake  Winnipegoosis.  Fi*om  there  it 
must  be  conveyed  to  Lake  Manitoba  before  it  can  reach  a  market,  bat 
this  will  be  a  very  easy  matter  when  communication  is  once  opened 
through  the  narrow  neck  of  land  in  the  vicinity  of  Meadow  Portage. 
Of  late  years  tires  have  been  doing  very  great  damage  to  the  forests  of 
this  region,  and  it  certainly  seems  advisable  that  some  more  stringent 
measures  should  be  adopted  to  prevent  the  occurrence  of  the  conflagra- 
tions that  periodically  sweep  over  such  large  areas  throughout  northern  . 
Manitoba. 

Fossils  were  collected  from  the  Cretaceous  shales  and  limetones,  and 
also  a  small  but  interesting  collection  was  obtained  ft*om  beds  of  pre- 
glacial  or  en-glacial  age,  near  the  summit  of  Duck  Mountain.  Numer- 
ous specimens  of  recent  mammals,  birds  and  insects  were  also  collected* 

Sixty-six  photographs  were  taken  during  the  season  illustrative  of 
the  geology  and  general  surface  of  features  of  the  countiy  examined. 

Cost  of  exploration,  $1,741.16. 


In  April,  correspondence  was  entered  into  with  Major  Powell,  direc. 
tor  of  the  United  States  Geological  Survey,  with  a  view  to  joint  action 
in  caiTying  out  the  survey  and  delineation  of  the  glacial  Lake  Agassiz 
in  its  continuation  into  Manitoba.  The  terms  of  this  joint  action  wei'e 
agreed  upon,  and  on  the  6th  May,  Major  Powell  wi-ote  expressing  his 
"gratification  at  this  inauguration  of  international  work." 

On  the  11th  September,  Mi\  Wai*ren  Upham,  to  whom  the  work 
was  entrusted  by  Major  Powell,  wrote  as  follows : — "  I  have  the  honor 
to  report  the  successful  completion  of  the  examination  of  the  glacial 
Lake  Agassiz  in  its  continuation  noi*th  of  the  international  boundary  in 
Manitoba,  done  under  the  auspices  of  your  survey  jointly  for  a  detailed 
report  to  be  made  by  me  to  you  during  the  coming  winter,  and  for  my 
monograph  on  the  subject  for  the  United  States  Geological  Survey. 
The  cost  of  this  exploration  was  $344.88." 

Mr.  Upham's  report  will  form  part  of  the  next  Annual  Eeport. 


Mi\  A.  Lawson  left  Ottawa  for  the  field  accompanied  by  Mi\  Smith 
as  assistant  on  the  2?th  of  May,  to  continue  the  explomtion  and  sur- 
vey of  the  country  between  the  Lake  of  the  Woods,  Rainy  Lake  and 
Lake  Superior. 

The  work  was  commenced  in  the  vicinity  of  Rainy  Lake,  and  dur- 
ing the  months  of  June,  July  and  August,  Messrs.  Lawson  and  Smith 
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were  occupied  in  making  the  surveys  and  investigations  necessary  to 
complete  the  maps  of  the  Eainy  Lake  and  the  Eainy  Elver  districts. 
These  maps  cover  an  area  of  5,182  square  miles.  They  will  be  similar 
to  that  of  the  Lake  of  the  Woods,  published  with  Part  CC  of  the 
Annual  Report,  1885,  though  on  the  smaller  scale  of  four  miles  to  one 
inch.  The  information  for  these  maps  is  now  in  course  of  compilation 
in  the  office,  and  the  maps  will  be  prepared  for  publication,  together 
with  a  detailed  report,  during  the  winter. 

After  completing  the  field  work,  and  before  commencing  the  survey, 
of  the  intervening  country  east  of  Eainy  Lake,  it  was  deemed  desii^ 
able  to  make  a  further  general  reconnaisance  of  the  geological  features 
of  the  Thunder  Bay  distinct  and  the  vicinity  of  Port  Arthur,  where 
latterly  mining  interests  have  been  rapidly  developing.  The  remainder 
of  the  season  was  accordingly  devoted  to  this  work  and  to  a  visit  to  the 
Vermilion  Lake  and  Gogebic  iron  ore  disti*icts  in  Minnesota,  for  the 
purpose  of  comparing  the  geological  conditions  which  obtain  thei'e  in 
eonnection  with  these  deposits,  with  those  of  the  Thunder  Bay  dis- 
trict, in  many  parts  of  which  there  ai*e  geological  indications  induc- 
ing the  belief  that  valuable  deposits  of  iron  ore  exist  there  like  those 
above  referred  to.  While  Mr.  Lawson  was  thus  engaged,  Mr.  Smith 
eontinaed  the  topographical  work  on  the  north  side  of  Hunter's  Island, 
in  the  vicinity  of  the  international  boundary. 

Mr.  Lawson's  party  was  in  the  field  four  and  a  half  months.  Aver- 
age strength  five  men.  About  700  miles  were  measured  by  microme- 
ter, log  survey  and  compass  triangulation. 

Cost  of  exploration,  $1,608.97 


Mr.  A.  P.  Low,  accompanied  by  J.  M.  Macoun  as  assistant,  was  en- 
gaged daring  the  summer  in  making  an  exploration  of  the  islands  of 
James'  Bay.  No  suitable  craft  for  the  work  could  be  obtained  at  Moose 
Factory.  A  Lake  Huron  fishing  boat  was  therefore  purchased  at 
OoUingwood  and  sent  to  Missinabie  station,  on  the  Canadian  Pacific 
Bailway,  situated  on  Dog  Lake,  at  the  head  of  the  Michipocoten  Biver 
From  here  the  boat  was  taken  across  the  height  of  land  and  down  the 
Missinabie  branch  of  the  Moose  Eiver  to  James*  Bay,  Moose  Factory 
being  reached  27  th  June.  Leaving  Moose  2nd  July,  the  first  island 
visited,  called  Charlton,  lies  near  the  southern  end  of  the  bay  and 
about  one-third  of  the  distance  across  from  the  eastern  shore.  This 
island  was  found  to  be  wholly  made  up  of  sand,  clay  and  bouldere, 
without  any  rock  in  place,  and  further  investigation  on  the  other 
islands  visited  showed  that  they  were  all  of  the  same  origin.  Charlton 
Island  is  the  second  island  in  James'  Bay  in  regai'd  to  size,  being  in 
shape  an  irregular  oblique  parallelogram,  the  diagonals  being  18  miles 
from  N.B.  to  S.W.,  and  12  miles  from  N.W.  to  S.E. 
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On  the  soath  side  the  shores  are  low  and  swampy,  covered  with  a 
dense  gi*owth  of  black  spruce  and  tamarac  of  small  size;  on  the  other 
sides  the  shores  are  high,  and  inland  the  island  is  a  rolling  plateau,, 
with  a  light  sandy  soil,  supporting  a  larger  growth  of  white  spruce 
and  poplar.  While  on  Charlton  Island,  a  paced  survey  was  made  onr 
the  shore  of  Danby  Island,  which  lies  about  one  mile  to  the  eastward. 
It  was  found  to  be  roughly  triangular  in  shape,  each  side  being  about 
two  miles  long.  The  whole  island  is  low  and  flat,  and  covered  with 
small  black  spruce  and  tamai*ac.  On  llth  July  the  party  crossed  to 
Ihe  Strattons,  two  small  islands  lying  N.  65°  E.  from  the  north-east 
point  qJ  Charlton  and  ten  miles  distant.  The  western  or  larger  is  five 
miles  long  from  E.  to  W.  by  about  one  mile  and  a  half  broad ;  the 
smaller  is  nearly  round,  with  a  diameter  of  one  mile  and  half.  The 
interior  of  the  larger  island  has  an  elevation  of  seventy-five  feet  above 
sea  level. 

Little  Charlton  Island  was  next  visited,  distant  eighteen  miles  from 
the  Strattons  in  a  N.  N.  W.  direction. 

From  Little  Charlton  a  northerly  coui-se  was  taken  through  the 
Tiders,  several  small  low  islands,  the  larger  covered  with  low  bushes^ 
the  smaller  being  merely  sand  and  boulder  shoals ,  stopping  at  Watson 
Island,  which  lies  N.  33  E.  fi-om  Little  Charlton  in  latitude  52°  31-07". 

This  island  in  form  resembles  a  thin  crescent,  the  greatest  length 
being  eight  miles  from  north  to  south.  With  the  exception  of  a  few 
stunted  white  spruce,  no  trees  grow  on  the  island,  its  sand  and  boulder 
surface  being  covered  with  small  arctic  flowering  plants,  grasses  and 
sedges.  Continuing  northwai-d,  Solomon's  Temples,  a  number  of  low, 
sandy  shoals,  were  passed,  and  the  Twins,  two  large  islands  lying  north 
and  south,  and  separated  by  a  channel  five  miles  wide,  were  reached. 
These  islands  have  the  same  barren  character  as  Watson.  After  the 
Twins,  Walter  and  Spencer,  small  islands  lying  to  the  eastwaixl,  were 
examined,  and  the  mouth  of  the  Big  Eiver  reached  19th  July.  Here 
the  party  divided,  Mr.  Low  going  up  the  river,  while  Mr.  Macoun  ex- 
plored the  Lead  and  Bear  Islands  to  the  northwai-d.  The  Big  River 
was  ascended  Mty  miles  in  an  easterly  direction.  This  is  the  largest 
river  flowing  into  the  east  side  of  Hudson  Bay,  and  is  navigable  with 
large  boats  for  twenty  miles  from  its  mouth.  It  flows  in  a  valley  from 
one-thiiti  to  one  mile  wide  between  cut  banks  from  thirty  to  one  hun- 
dred feet  high. 

The  surrounding  country  is  covered  with  a  dense  growth  of  trees 
in  the  following  oi*der  as  regaixis  quantity :  black  and  white  spruce, 
tamarac,  balsam  and  aspen  poplar,  balsam  spruce  and  banksian  pine ; 
there  are  numerous  outcrops  of  rock  along  the  shores,  the  most  com- 
mon being  a  dark  grey  hornblende-gneiss. 
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Leaving  Fort  George,  2nd  August,  the  bay  was  crossed  by  way  of 
the  Twins,  and  the  island  of  Agoomski  reached. 

This  is  the  largest  island  in  James'  Bay,  being  about  seventy  miles 
long  from  N.  W.  to  S.  E.  by  an  average  of  ten  miles  broad. 

Unlike  the  other  islands,  its  coast  line  and  interior  are  low  and 
swampy  and  the  interior  is  covered  with  small  spruce  and  tamarac. 
Pi-om  Agoomski  the  party  retuj-ned  to  Moose  Factory  and  thence  by 
the  Missinabie  Eiver  reached  the  Canadian  Pacific  Sailway  7th  Sep- 
tember. 

The  coast  line  and  islands,  as  laid  down  on  the  Admiralty  chart,  do 
not  agree  with  the  Hudson  Bay  Company's  chart,  especially  on  the 
east  coast,  and  further,  neither  the  size,  shape  nor  position  of  the  islands 
visited  by  Mr.  Low  agrees  closely  with  that  given  on  either  of  the 
charts. 

Mr.  Macoun  made  several  interesting  additions  to  the  collections  of 
plants  and  insects. 

Total  cost  of  the  exploration,  ^,179.00. 


In  December  last  Mr.  E.  D.  Ingall  visited  the  salt  districts  of  Onta- 
rio for  the  purpose  of  investigating  the  present  condition  of  that  indus- 
try, and  to  gather  statistics  and  other  information  relating  to  it. 
This  work  was  continued  by  means  of  correspondence,  after  his  return 
to  Ottawa  on  the  5th  of  January.  He  was  then  engaged  completing  a 
report  on  the  subject,  and  also  one  on  the  silver  production  of  Canada, 
both  of  which  are  published  in  the  Statistical  Beport  on  mineral  pro- 
duction in  Canada,  Part  S  of  the  annual  volume  for  1886. 

The  preparation  of  the  latter  report,  examinations  for  which  were 
commenced  in  1885,  was  much  delayed  last  year  by  the  preliminary 
work  with  Mr.  Coste  in  connection  with  the  arrangements  for  the  col- 
lection of  the  mining  and  mineral  statistics. 

After  the  completion  of  this  work,  Mr.  Ingall  commenced  the  pre- 
paration of  the  maps  and  other  illustrations  to  accompany  his  report 
on  the  silver  mining  district  west  of  Port  Arthur,  and  on  the  geologi- 
cal features  connected  with  the  very  rich  silver-bearing  veins  of  that 
district.  At  the  same  time  arrangements  were  being  made  to  com- 
mence an  exhaustive  investigation  and  survey,  during  the  approaching 
summer,  of  the  apatite  mining  districts  in  Ottawa  county,  province  of 
Quebec,  with  a  view  to  the  preparation  of  a  monograph  on  the  apatite 
deposits  and  their  developments. 

In  pursuance  of  this  plan  it  was  decided  to  make  an  accurate  delino' 
ationof  the  rocks  associated  with  these  deposits  over  an  area  of  about 
200  square  miles,  so  outlined  as  to  embrace  the  most  important  mines 
of  the  district,  thus  incldOing  parts  of  the  townships  of  Portland,  Der- 
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ry,  Buckingham,  and  Templeton.  Mi'.  Ingall  was  assisted  by  Mr.  J. 
White,  who  on  the  22nd  Jane  commenced  the  preliminary  topographi- 
cal measurements  requisite  for  the  consti*uction  of  a  map,  on  which  to 
lay  down  the  geological  features  and  the  position  of  the  worked  and 
the  un worked  apatite  deposits.  At  the  same  time  Mr.  Ingall  made  a 
tour  of  inspection  of  the  principal  mines,  and  then  returned  to  Ottawa 
to  continue  work  in  connection  with  his  report  on  the  silver  bearing 
disti'ict  above  referred  to,  leaving  Mr.  White  to  continue  the  work  in 
the  field.  This  was  unfortunately  brought  to  a  close  on  the  11th  of 
August  by  a  serious  accident,  in  which  Mr.  White  had  his  leg  broken 
and  was  otherwise  so  seriously  injured  as  to  incapacitate  him  for  any 
work  during  the  rest  of  the  season.  Under  these  circumstances,  Mr. 
Ingall  disbanded  the  party,  and  has  since  devoted  his  time  to  the  com- 
pletion of  his  monograph  of  the  Thunder  Bay,  Lake  Superior  silver 
mines,  of  which  the  publication  is  now  in  progress. 
Cost  of  the  work  in  the  field,  $860.24. 

Dr.  B.  Bell  was  engaged  during  the  summer  in  an  exploration  of  a 
portion  of  the  large  tract  of  but  little  known  country  on  the  confines 
of  the  provinces  of  Quebec  and  Ontario,  including  Lakes  Temiscaming 
and  Abbittibbi;  the  Montreal  Eiver  and  the  upper  watere  of  the  Otta- 
wa. The  chief  objects  of  the  exploration  were  to  ascertain  more  pre- 
cisely the  northern  extension  and  the  distribution  of  the  great  mineral 
bearing  belt  of  Huronian  rocks  which  commences  on  the  Georgian  Bay 
of  Lake  Hui'on  and  crosses  the  Canadian  Pacific  Bail  way  at  and  in  the 
vicinity  of  Sudbury,  also  to  investigate  the  question  of  the  northern 
limit  of  the  apatite  or  phosphate  and  mica  bearing  belts  of  Ottawa 
county,  and  likewise  to  make  such  additions  as  might  be  possible  to 
the  existing  very  imperfect  geographical  knowledge  of  the  region  to 
be  traversed. 

Dr.  Bell  was  assisted  in  the  field  during  the  summer  by  Messrs.  A. 
B.  Barlow  and  A.  S.  Cochrane ;  by  the  former  from  the  16th  July  to 
the  1st  October,  and  by  the  latter  fi'om  8th  September  to  the  28th  of 
October.  The  exploration  extended  from  the  1 1th  July  to  the  18th  of 
October,  when  Dr.  Bell  returned  to  Ottawa. 

Dr.  Bell  furnishes  the  following  summary  of  the  season's  opera- 
tions : — 

^*  Although  the  watershed  to  Hudson  Bay  was  crossed  both  in  the 
eastern  and  in  the  western  extension  of  the  exploration,  the  country 
examined  may  be  described  as  the  Upper  Ottawa  country,  as  the 
waters  used  as  the  bases  of  our  operations,  both  east  and  west  of  Lake 
Temiscaming,  fall  into  the  Ottawa  Biver. 

*'  Fort  Temiscaming  was  selected  as  headqmarters  for  the  summer." 
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The  examination  of  the  rocks  of  Lake  Temiscaming  was  in  contin^ 
nation  of  the  work  of  Sir  W.  E.  Logan,  in  1845,  the  result  of  which  is 
summarized  in  chaptere  IV  and  XII  of  the  Geology  of  Canada,  1863, 
and  where  also  the  succession  of  the  Laurentian  and  the  Huronian 
rocks  on  Lake  Temiscaming  is  descrihed.  In  the  report  for  1845  the 
rocks  are  more  fully  described,  but  they  were  not  then  known  as  Lau- 
rentian and  Huronian. 

Dr.  Sell  now  states  : — "  This  lake  is  surrounded  by  Huronian  rocks 
and  these  were  re-examined  in  the  light  of  the  knowledge  of  the  Hu- 
ronian system  which  has  been  gained  since  the  time  of  Sir  W.  Logan's 
visit  in  1845.  The  Silurian  limestones,  &c.,  of  the  islands  and  of  the 
northei-n  part  of  the  lake  were  also  examined  and  a  considerable  col- 
lection of  their  fossils  was  made.  It  is  believed  that  the  limits  of  the 
Silurian  area  at  the  north  end  of  the  lake  can  now  be  defined  with 
tolerable  accuracy. 

"  The  course  of  the  main  Montreal  River  is  singulai'ly  straight ;  its 
upward  bearing  is  about  north-west,  and  the  distance  from  the  mouth 
to  the  Great  Bend,  near  which  it  divides  into  two  branches  flowing 
from  the  south,  is  85  miles  in  a  straight  line.  In  1875  I  examined 
both  these  branches  and  the  country  thence  to  Lake  Mattagami,  in 
connection  with  a  geological  exploration,  extending  from  the  Wanapi- 
tai  and  Sturgeon  Elvers,  but  the  main  Montreal  Eiver,  below  the  Bend, 
had  not  hitherto  been  examined  geologically.  The  rocks  along  it  were 
found  to  belong  to  the  Huronian  system,  except  in  two  parts,  namely 
at  Bass  Creek,  two  miles  above  the  head  of  Elk  Lake  and  just  below 
the  extremity  of  Sinclair's  Line,  or  four  miles  below  the  junction  of 
the  East  Branch,  where  Laurentian  gneiss  was  met  with. 

"  Prom  the  Great  Bend  of  the  Montreal  River  I  crossed  the  height 
of  land  north wai\i  and  descended  the  Frederick  House  River,  a  branch 
of  the  Abbittibbi,  to  Faish-ko-tchagami  Lake.  All  the  rocks  seen  on 
this  route  also  belong  to  the  Huronian. 

'^  On  returning  from  this  exploration  I  descended  the  Montreal  River 
to  its  junction  with  the  northern  outlet  of  Temagami  Lake,  and  made 
a  track-Bui'vey  and  geological  examination  of  the  lakes  through  which 
it  flows.  The  rocks  on  this  route  were  found  to  consist  principally  of 
clay-slatOH,  argillites  and  quartzites,  At  the  time  of  my  visit  to  Tema- 
gami Lake,  Mi*.  Barlow  was  engaged  in  making  a  micrometer  and 
compass  survey  of  it,  having  begun  this  work  on  the  23i*d  July,  and  he 
completed  it  about  the  end  of  September,  after  which  he  made  a  simi- 
lar survey  of  the  I'oute  fi'om  Temagami  Lake  via  Rabbit  Lake  to  the 
foot  of  Lake  Temiscaming.  Temagami  Lake  was  found  to  measure 
about  thirty  miJes  in  its  greatest  extent,  or  from  north  to  south,  and 
nearly  the  same  from  east  to  west,  but  much  of  its  general  area  is 
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occupied  by  peninsulas  and  islands.  It  is  remarkable  for  having  two 
outlets  which  discharge  its  watera,  the  one  into  the  St.  Lawrence  and 
the  other  into  the  Ottawa.  The  southern  outlet  is  a  branch  of  the 
Sturgeon  Eiver,  which  flows  into  Lake  Nipissing  and  thence  by  the 
French  Eiver  into  Lake  Huron  ;  while  the  northern  outlet,  as  already 
mentioned,  falls  into  the  Montreal  Eiver  and  thence  into  the  Ottawa. 
The  rocks  around  Temagami  Lake  embrace  felsites  holding  pebbles  of 
syenite  (which  are  the  most  abundant),  quartzites,  clay-slates,  massive 
diorites  and  crystalline  schists. 

"  After  having  made  a  geological  reconnaissance  of  Temagami  Lake, 
I  returned  to  Fort  Temiscaming  by  way  of  Babbit  Lake  and  the  Mat- 
tabatchawan  Eiver,  and  found  the  rocks  along  this  route  to  consist 
principally  of  feltsites  and  clay-slates. 

'*The  Eivi^re  Blanche  and  the  travelled  canoe  route  from  Lake  Te- 
miscaming to  Abbittibbi  Lake  were  explored  geologically  by  the  late 
Mr.  Walter  McOuat  in  1872,  *  and  during  the  present  year  Mr.  E,  B. 
Borron,  on  behalf  of  the  Government  of  Ontario,  made  an  exploration 
of  the  region  lying  to  the  southward  of  the  latter  lake  and  he  has  kindly 
promised  to  furnish  me  with  note*-  of  his  geological  observations. 
We  are  indebted  to  Mr.  Edward  Haycock  and  to  Mr.  David  Beatty, 
P.L.S.,  for  additional  information  on  the  rocks  of  the  Eivi^re  Blanche 
and  neighborhood. 

"  The  next  division  of  the  season's  operations  consisted  of  the  explo- 
I'ation  of  the  region  between  Lake  Temiscaming  and  the  source  of  the 
Ottawa.  Accompanied  by  Mr.  Cochrane  I  proceeded  from  this  lake 
by  way  of  Kippewa,  Birch,  Sasiganaga,  Wolf  and  Grassy  Lakes  to  the 
Orand  Lac  du  Moine,  and  thence  to  Grand  or  Victoria  Lake  of  the 
Ottawa.  Luurentian  gneiss  was  the  only  rock  observed  on  this  route 
all  the  way  from  the  foot  of  Lake  Temiscaming. 

"  Fron  Grand  Lake  Mr.  Cochrane  was  sent  north wai-d  to  ascertain 
whether  or  not  the  Huronian  belt,  which  crosses  the  canoe-route  be- 
tween the  heigh t-of-land  and  Lake  Abbittibbi,  extends  eastwardly  to 
that  longitude.  In  connection  with  this  exploration  he  made  a  track- 
survey  of  the  northern  arm  of  Grand  Lake,  which  has  a  length  of 
about  twenty  miles,  and  thence  across  the  watershed,  and  down  the 
chain  of  lakes  and  streams  which  leads  in  the  same  direction  toShabo- 
gamog  Lake.  A  track-survey  and  a  geological  examination  were 
made  of  this  lake,  which  proved  to  be  over  thirty  miles  long.  Mr. 
Cochrane  next  descended  the  river  flowing  from  this  Shabogamog  Lake 
for  a  distance  of  over  ten  miles,  north wordly,  where  a  series  of  rapids 
begins.  It  proved  to  be  a  laige  stream,  fully  equal  to  the  Ottawa  just 
below  Grand  Lake,  and  is  apparently  the  head  of  the  unnamed  river 

•  Report  of  ProgresB,  Geo).  Surv.,  1872-73.  pp.  112-135. 
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flowing  into  Hannah  Bay,  at  the  southern  exti-emity  of  James'  Bay. 
The  height  of  land  passes  close  to  the  northern  extremity  of  Grand 
Lake,  and  soon  after  crossing  it  Mr.  (k)chrane  found  crystalline  schists 
of  the  Horonian  system,  and  further  on  they  were  met  with  here  and 
there,  alternating  with  Laurentian-like  gneiss,  as  far  as  the  outlet  of 
Shabomagog  Lake,  beyond  which  the  schists  were  continuous  as  far  as 
he  descended  the  river.  There  is  little  doubt  these  rocks  form  part  of 
the  Huron ian  belt,  extending  eastwai*d  fi*om  Abbittibbi  Lake. 

*'  On  returning  to  Grand  Lake,  Mr.  Cochrane,  according  to  instruc- 
tions, descended  the  Ottawa  to  Lake  Temiscamihg.  The  section  of  the 
river  lying  belween  Grand  Lake  and  Lac  des  Quinze  had  been  surveyed 
with  the  micrometer  by  Mr.  Lindsay  Eussell,  and  it  only  remained 
for  Mr.  Cochrane  to  note  the  geological  formations.  The  rocks  along 
this  division  of  the  Ottawa  proved  to  consist  entirely  of  L^urentian 
gneiss.  The  Huronian  schists,  between  Lac  des  Quinze  and  Lake 
Temiscaming  were  examined  and  reported  on  by  the  late  Mi*.  McOuat, 
in  1872. 

"Leaving  Mr.  Cochrane  at  Grand  Lake  to  continue  the  explorations 
which  have  just  been  described,  I  proceeded  up  stream  towards  the 
source  of  the  Ottawa.  Grand  Lake,  the  Ottawa  Eiver  and  the  lakes 
upon  its  course  as  far  as  Barrier  Lake,  i«ad  been  explored  by  Mr.  Henry 
C.  Symmes,  P.L.S.,  in  1866,  so  that  I  only  required  to  examine  this 
section  geologically,  and  throughout  its  whole  extent  the  only  rocks 
seen  were  gneiss. 

"Above  BaiTier  Lake,  both  a  geological  examination  and  a  track- 
survey  of  the  Ottawa  were  made  to  its  source,  which  was  found  to  be 
in  a  small  lake  at  the  head  of  the  north-westei*n  and  longest  of  the  two 
branches  into  which  it  ultimately  divides.  This  sheet  of  water,  which 
is  only  about  two  miles  long,  had  no  name,  and  I  called  it  Ottawa 
Lake,  as  an  appropriate  designation,  and  as  following  the  almost  uni- 
versal rule  which  obtains  in  these  regions  by  which  the  lake  at  the 
scarce  of  a  river  beare  the  same  name  as  the  river  flowing  from  it. 
Laorentian  gneiss  continued  to  be  the  only  rock  observed  all  the  way 
Srom  Banner  Lake  to  Ottawa  Lake. 

**  From  Ottawa  Lake  I  crossed  the  water-shed  to  Echaume  Lake, 
one  of  the  sources  of  the  Gatineau  Biver,  and  then  descended  that 
stream,  which  is  constantly  augmented  by  tributaries  from  either  side 
as  far  as  the  nver  Desert,  continuing  to  make  both  a  track-survey  and 
a  geological  examination  the  whole  "way.  No  rock  but  gneiss  was  met 
with  in  descending  the  Gatineau  until  reaching  a  portage  about  thirty 
miles  below  the  Zigonse  or  principal  north-east  tributary  of  the  river, 
where  a  white  weathering  coarsely  ciystalline  light  grey  limestone 
made  its  appearance,  and  was  afterwai*ds  traced,  almost  continuously, 
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down  the  i-iver  nearly  to  its  mouth.  This  well  characterized  belt  of 
limestone  has  evidently  a  great  thickness.  Thinner  bands  of  a  some- 
what similar  crystalline  limestone  were  observed  interstratifyin^ 
gneisses,  &q.,  in  the  lower  part  of  the  valley  of  the  Desert.  From  this 
point  I  brought  my  canoe-men  by  stage  to  Ottawa,  and  thence  sent 
them  back  to  Lake  Temiscaming  via  Mattawa.** 

The  limestone  above  referred  to  by  Dr.  Bell  was  first  noticed  by  Mi*, 
J.  Eichai-dson  in  1870,  and  is  pretty  fully  described  by  him  in  the 
Eeport  of  Progress,  Geol.  Survey  1870-71,  in  which,  on  page  289,  he 
says :  '^  Without  fuHher  examination  it  would  be  impossible  to  say 
whether  these  limestone  which  are  so  largely  displayed  along  this  por- 
tion of  the  Gratineau  Biver  form  one  or  more  bands.  The  thickness  of 
this  limestone  in  some  parts  cannot  be  short  of  five  or  six  hundred 
feet  and  below  the  Big  Eddy  Portage  may  reach  a  thousand  feet.*' 

Dr.  Bell  further  reports  that  while  endeavoring  to  ascertain  the  na- 
ture, structure  and  geographical  distribution  of  the  i*ocks  in  the  dis- 
tricts examined  during  the  season,  special  attention  was  directed  tO: 
the  discovery  of  economic  minerals: 

''In  this  connection  it  may  be  mentioned  that  some  days  were 
devoted  to  an  enquiry  and  examination  into  the  alleged  discovery  of 
auriferous  quartz  veins  in  several  places  in  the  vicinity  of  Mattawa. 
The  various  openings  where  the  discoveries  were  said  to  have  been  made 
were  visited,  and  a  number  of  specimens  were  collected.  These  have 
since  been  assayed  by  Mr.  Hoffman,  but  without  finding  gold  or  silver 
in  any  of  them. 

''  The  glaciation  of  the  fundamental  rocks  and  other  phenomena  of 
the  drift  were  studied,  and  many  interesting  facts  noted,  but  these  will 
be  more  appropriately  recorded  in  the  detailed  report  to  be  prepared^ 
Numerous  observations  for  latitude  were  made,  which  will  be  used  to 
give  greater  accui-acy  to  the  maps  of  ou  r  track  surveys.  Notes  were  con  - 
stantly  kept  in  reference  to  commercial  timber  and  to  the  distribution 
and  the  northern  limits  of  the  trees  in  the  region  visited.  Considerable^ 
information  was  gathered  on  the  natural  history  of  the  disti'icts,  espe- 
cially with  reference  to  food  fishes ;  and  collections  of  Coleoptera  and 
Lepidoptera  were  made.  The  temperature  of  Lake  Temagami  and 
of  other  lakes  was  recorded  three  times  a  day  by  Mr.  J.  Fi*aser,  a 
member  of  the  party. 

"  Forty  photographic  views  were  taken  to  illustrate  the  vai-ious 
characteristic  features  of  the  scenery,  pomts  of  geological  interest  and. 
the  general  aspect  of  the  couuti*y , 

*'  As  on  all  previous  occasions,  the  Survey  is  again  indebted  to  the 
officers  of  the  Hudson  Bay  Company  for  their  kind  hospitality  and 
assistance  in  promoting  the  work,  and  in  this  connection  I  may  be 
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allowed  to  mention  more  particulai'ly  Chief  Factor  Colin  Banklli,  Mr. 
C.  C.  Farr,  J.  P.,  Mr.  J.  Mann,  Mr.  L.  Chnstophereon  and  Mr.  J. 
Turner. 
Cost  of  season's  exploration,  S2,036.87. 


Mr.  F.  D.  Adams  left  Ottawa  on  the  13th  July,  and  spent  the  follow- 
ing three  months  and  a-half  in  exploring  and  mapping  in  detail  those 
portions  of  the  eounties  of  Montcalm  and  Joliette,  which  are  included 
in  the  north-west  quarter  sheet  of  the  map  known  as  the  map  of  the 
Eastern  Townships. 

The  area  examined  by  Mi\  Adams  has  an  extent  of  about  1,200 
square  miles,  and  lies  immediately  to  the  north  of  that  explored  by 
him  in  1885.     He  now  states  that : 

'*The  great  mass  of  anorthosite  underlying  Morin,  Abercrombie, 
Wexford  and  several  other  townships  in  Montcalm  and  in  the  adjacent 
coantie:),  and  the  southern  and  western  boundaries  of  which  have  al- 
ready been  determined,  was  still  further  examined,  and  its  southern 
^nd  eastern  boundaries  carefully  traced.  In  doing  so  the  unexpected 
fact  was  ascertained  that  the  so-called  massive  and  stratified  varieties 
of  this  rock  are  in  reality  only  different  portions  of  one  and  the  same 
ma^s.  A  number  of  small  outliei-s  of  anorthosite  were  found  in  the 
gneiss  to  the  east  of  this  main  area,  resembling  those  found  before  on 
its  western  and  southern  sides.  Four  bands  of  crystalline  limestone 
were  also  found  east  of  the  Lac  Ouarreau  band  and  on  the  eastern  side 
of  the  principal  anorthosite  area,  some  of  which  undoubtedly  corres- 
pond to  those  found  by  Sir  William  Logan  on  its  western  side.  As  a 
result  of  this  summer's  work,  I  think  it  may  be  safely  concluded  that 
the  rocks  comprising  the  principal  area  of  anorthosite  above  referred 
to,  as  well  as  most,  if  not  all,  of  the  smaller  areas,  are  of  eruptive 
origin. 

"All  localitiort,  where  minerals  of  economic  importance  were  reported 
to  occur,  were  visited  and  examined.  These  were  for  the  most  part 
deposits  supposed  to  contain  either  gold  or  iron  ore,  many  of  which 
are  aftK>ciated  with  bands  of  pyritous  rock  near  the  contact  of  the  anor- 
thosite and  gneiss.  Several  of  them,  now  abandoned,  had  at  one  time 
been  more  or  less  extensively  x^rorked  for  gold.  Specimens  of  these 
ores  were  collected,  and  it  is  proposed  to  assay  them,  in  order  to  ascer- 
tain whether  they  really  contain  a  sufficient  amount  of  gold  to  warrant 
farther  eiforts  being  made  for  their  development.  A  large  number  of 
other  specimens  were  also  collected,  some  of  which,  it  is  hoped,  may 
prove  of  economic  importance,  as  well  as  of  scientific  interest. 

''There  still  remains  a  large  area  to  be  examined  within  the  limits 
of  the  map  referred  to,  and  until  this  is  effected  and  the  map  can  be 
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completed  for  publication,  it  is  deemed  desirable  to  defer  the  prepara- 
tion of  a  detailed  report  on  the  geological  structure  of  the  district.  A 
short  report  will,  however,  be  prepared  during  this  winter,  dealing 
chiefly  with  the  economic  resources  of  those  portions  alreadj^  exam- 
ined, and  which  seem  to  be  of  more  immediate  practical  importance. 
Cost  of  season's  exploration,  :(563.00. 


Dr.  R  W.  Ells,  with  Mr.  N.  J.  Giroux  as  assistant,  was  occupied 
during  the  past  season  in  continuing  to  the  north-east  the  final  exam- 
ination and  mapping  of  the  geological  formations  on  the  south  side  of 
the  St.  Lawrence,  in  a  part  of  the  area  comprising  the  north-east  quar- 
ter sheet  of  the  map  of  the  Eastern  Townships,  extending  from  the 
county  of  Megan  tic  north  eastward  to  the  county  of  L'Islet.  This 
woik  was,  as  stated,  a  continuation  of  that  of  the  previous  season  to 
the  south,  which  is  described  in  the  summary  report  for  1886,  and  in 
greater  detail  in  part  J  of  the  annual  report  recently  issued.  The  first 
two  months  were  devoted  principally  to  an  examination  of  the  gold- 
bearing  rocks  of  the  Chaudi^re  district,  and  later  the  rocks  along  the 
southei*n  side  of  the  St.  Lawrence  were  re-examined  from  St.  Nicholas 
towards  Eividre  du  Loup,  together  with  some  of  the  islands  below  the 
Island  of  Orleans.  The  object  of  this  was  to  ascertain,  and  to  map 
more  accurately  than  has  been  hitherto  effected,  the  distribution  and 
the  relative  positions  of  the  Levis  formation  and  of  the  so-called  Lau- 
zon  and  Silleiy  formations  along  the  borders  of  the  St.  Lawrence, 
where  the  rocks,  over  considerable  areas,  were  in  1869  assigned  to  the 
horizon  of  the  Potsdam  sandstone,  while  other  large  areas  of  precisely 
similar  rocks  were  still  included  in  one  or  other  of  the  sub-divisions  of 
the  so-called  Quebec  group.  The  reconnaissance  examination  which  I 
have,  from  time  to  lime,  carried  out  in  all  parts  of  the  region  since 
18Y4,  had  made  it  evident  that  an  entire  revision  of  the  work  of  1869 
and  previous  yeai-s  was  now  required,  and  this  was  commenced  by  Dr. 
Ells  in  1885,  and  has  since  been  ably  prosecuted  by  him.  The  obser- 
vations of  the  past  season  must  now  be  carefully  studied,  and  another 
season's  work  in  the  area  will  be  required  before  the  actual  distribu- 
tion of  the  formation^?  can  be  fully  ascertained  and  finally  mapped,  and 
the  geological  structure  reported  on,  as  there  is  still  a  very  large  area, 
probably  not  less  than  1,250  square  miles,  in  the  counties  of  Bellechasse, 
Montmagny  and  L'Islet,  that  has  been  but  little,  if  at  all,  explored. 
Much  of  it  is  thickly  wooded  and  difficult  of  access  ;  but  as  it  is  on  the 
line  of  strike  of  the  mineral-bearing  belt  to  the  south-west,  it  is  not 
impossible  that  in  some  parts  of  it  there  may  be  a  recurrence  either  of 
the  asbestos,  the  iron  ore,  or  the  cupriferous  deposits  of  that  belt.  In 
any  (•n^o  n  is  very  desirable  that  the  whole  area  should  now  be  fully 
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and  exhaustively  explored,  and  its  geological  structure  worked  out  be- 
fore tbe  map  of  it  is  published.  This,  is  hoped,  may  bo  accomplished 
next  year.  A  number  of  outcrops  of  serpentine,  which  are  confined 
to  the  area  south-west  of  the  Etchemin  Eiver,  were  examined,  with  a. 
view  to  finding  workable  deposits  of  asbestos,  but  though  at  several  of 
these  small  veins  of  asbestos  were  observed,  the  mineral  does  not  ap- 
pear to  occur  in  sufficient  quantity  to  be  of  economic  impoi'tance,  and 
the  altered  igneous  rocks  with  which  it  is  associated  to  the  south-west, 
chiefly  in  what  has  been  called  the  volcanic  bolt,  seem  to  disappear 
after  the  valleys  of  the  Chaudi^re  and  Etchemin  rivers  are  crossed. 

On  mining  in  the  district,  Dr.  Ells  reports  : — 

"  The  output  of  asbestos  at  the  mines  of  Coleraine  and  Thetfoi-d  has 
largely  increased  during  the  past  season,  and  preparations  were  being 
made  to  continue  working  during  the  winter.  Several  new  mines  have 
been  opened  at  Thetford  and  near  the  Coleraine  station  which  promise 
well. 

*•  The  Broughton  Mine,  situated  on  lot  14,  range  T,  Broughton,  about 
half  a  mile  west  of  the  Quebec  Central  railway,  is  still  being  worked, 
thoogh  its  present  output  is  not  very  considerable.  The  asbestos  at 
at  this  mine  occurs  in  an  irregular  vein  along  the  contact  between  the 
serpentine  and  the  black  Cambrian  slates,  and  differs  from  that  ob- 
tained at  the  other  mines  of  this  mineral  in  character  of  fibre,  and  In 
its  being  associated  with  soapstone.  It  is,  in  so  far  as  yet  ascertained,, 
confined  to  but  one  vein  of  any  importance.  Three  shafts  have  been 
sunk  in  the  line  of  outcrop,  and  some  very  excellent  asbestos  has  been 
extracted,  more  especially  from  the  upper  portion  of  the  vein.  Very 
good  indications  of  asbestos  were  also  observed  on  lots  27,  28  and  29, 
mnge  A,  Coleraine,  near  the  Poudrier  road,  the  property  of  Dr.  James 
Beed.  Though  but  little  work  had  been  done,  a  number  of  veins  of 
asbestos  were  exposed  at  the  surface,  varying  in  thickness  from  half  an 
inch  to  an  inch  and  a  half. 

**  The  gold  mines  of  the  Chaudi^re  have  not  yet  been  developed  on  a . 
scale  commensurate  with  their  importance.     During  the  past  season 
three  companies  have  been  engaged  in  mining  operations,  viz.,  the  St. 
Onge  Co.,  on  Slate  Creek,  at  St.  George,  Beauce ;  Messrs.  Coupal  & 
McArthur,  on  Mill  Creek,  near  St.  Francis  village,  and  Capt.  Eichards 
on  the  Cumberland  Stream,  a  branch  of  the  Famine  Eiver.     On  the 
BesPIantes  Kiver  also,  Mr.  Horace  Sewell  has  been  engaged  in  pros- 
pecting, with  the  object  of  finding  the  old  channel  of  that  stream,  and 
claims  to  have  been  successful  in  locating  it,  though  no  work  has  yet 
been  done  to  test  it  as  a  source  of  gold.    At  St.  Francis,  Mr.  Coupal . 
states  that  he  has  found  considerable  '  coarse  '  gold. 
"Daring  the  past  summer  the  old  copper  mine  at  Hai'vey  Hill  has 
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again  been  opened  up,  under  the  management  of  Mr.  Chas.  Lionais, 
but  at  the  time  of  my  visit  the  operations  were  confined  principally  to 
repairing  the  shafts  and  buildings.  This  mine  has  already  been  fully 
described  in  the  Geology  of  Canada,  1863,  pp.  724,  728,  and  no  further 
information  need  here  be  given  concerning  it. 

"  Work  has  again  been  resumed  at  the  South  Ham  antimony  mine. 
This  property  is  mentioned  in  the  Geology  of  Canada,  1863,  p.  876,  and 
later  in  the  Report  of  Pi-ogress  Geo.  Survey  1881-82.  p.  399.  It  has 
lately  changed  hands,  and  is  now  owned  by  Dr,  James  Reed,  who, 
within  the  present  year,  1887,  has  driven  a  tunnel  from  the  lower  part  of 
the  hill  in  which  the  mine  is  situated,  a  distance  of  304  feet,  which  has 
struck  the  vein  at  the  bottom  of  the  100  foot  shaft,  with  which  also  the 
other  workings  of  the  mine  are  connected.  The  mineral  bearing  lode, 
cut  by  the  tunnel,  is  reported  by  Di\  Reed  to  be  seventy  feet  in  width, 
all  of  which  he  saj'S  will  pay  for  extraction.  The  object  of  the  tunnel 
driven  by  Dr.  Reed  is  to  drain  the  workings  and  to  facilitate  the  ex- 
traction of  the  ore.  Dr.  Reed  has  already  taken  out  about  twenty 
tons  of  ore,  and  intends  carrying  on  the  work  during  the  winter.  The 
great  difficulty  in  the  way  at  present  is  the  lack  of  a  market^  a 
difficulty  likewise  experienced  at  the  antimony  mines  of  Nova  Scotia 
and  New  Brunswick.  According  to  the  '  Minei*al  Resoui*ces  of  the 
United  States,  1885,*  the  price  of  60  per  cent,  ore  was  at  that  date  $10 
per  ton,  the  amount  of  crude  antimony  and  regulus  imported  into  the 
United  States  for  that  year  being  2,668,302  lbs.,  valued  at  $223,741, 
and  of  antimony  ore  243,635  lbs.,  valued  at  $8,783. 

^'  Attention  has  again  been  directed  to  the  ii*on  ore  deposits  of  Leeds. 
These  ores,  referred  to  in  the  Geology  of  Canada,  1863,  p.  677,  were 
subsequently  examined  by  the  late  Mr.  Chas.  Robb,  M.E.,  and  are  also 
referred  to  in  *'Iron  Ores  of  Canada,  p.  205,  Rep.  Geol.  Sur.,  1873-74," 
by  Dr.  Harrington,  who  says  :  *  The  strata  have  been  exposed  by 
stripping  for  a  distance  of  forty  yards  in  the  direction  of  the  strike, 
and  sixteen  yards  across  it.  In  the  latter  distance  three  tolerably 
I'Cgular  beds  of  ore  were  seen,  respectively  six,  four  and  three  feet 
thick,  and  all  dipping  to  the  north-west  at  an  angle  of  °50.  The  beda 
are  separated  by  bands  of  chloritic  slate,  containing  quartz  and  felspai*. 
The  ore  is  a  finegrained  magnetite,  more  or  less  mixed  with  micaceous 
ii*on  ore,  and  some  specimens  exhibit  polarity  in  a  marked  manner.' 
Similar  ores  occur  in  the  adjoining  township  of  Inverness.  The 
analysis  of  the  Leeds  ore,  by'  Dr.  Harrington,  gave  :  metallic  iron, 
67.079;  phos.,  '206;  sulphur,  '038.  These  ores  are  distant  from  the 
Quebec  Central  railway,  at  Robinson  station,  about  ten  miles,  and  from 
the  Grand  Trunk  railway,  at  B^cancour  station,  fi*om  sixteen  to 
eighteen  miles. 
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"The  field  work  was  commenced  on  the  4th  of  June,  and  terminated 
on  the  19th  October— cost  $1,449.33." 


Professor  Laflamme,  who  was  engaged  for  a  short  time  during  the 
summer  in  re-examining  the  country,  and  in  continuing  the  revision  of 
the  geological  boundaries  on  the  north  side  of  the  St.  Lawrence  above 
ijuebec,  furnishes  the  following  I'eport : — 

"  A  detailed  examination  was  made  of  the  country  between  the  St. 
Maurice  and  the  Batiscan  Bivers,  especially  that  portion  of  it  which 
lies  to  the  north  of  the  boundary  of  the  Cambro-Silurian  i^ocks.  The 
rocks  observed  here,  as  everywhere  else  in  this  region,  belong  to  the 
Lauren tian  gneiss,  which  occurs  in  all  its  varieties.  I,  however,  ob- 
served also  three  impoi-tant  bands  of  crystalline  limestone  in  the  parish 
of  St.  Tite.  One  commences  at  the  southern  extremity  of  Lake  Roberge 
and  runs  westwai*d  to  Lake  Claire  where  it  terminates.  It  is  a  coarse- 
grained limestone  and  encloses  many  fragments  of  gneiss,  occuiTing  as 
angular  blocks  i-egularly  distributed  through  the  limestone.  The  ex- 
posure is  about  five  or  six  hundred  feet  wide,  and  about  half  a  mile  in 
length.  The  stone  could,  probably,  only  be  utilized  for  burning  into 
lime. 

'*  The  second  band  occurs  about  six  miles  to  the  south-east  of  the 
first.  It  is  a  fine-grained  rose-colored  limestone,  susceptible  of  taking 
a  fine  polish,  and  consequently  of  being  used  as  an  ornamental  marble. 
At  the  junction  of  the  limestone  and  gneiss,  there  is  a  distinct  appear- 
ance of  bedding  or  alternating  bands  of  limestone  and  of  gneiss  dipping 
south-easterly  75^.    The  exposure  is  about  two  acres  in  extent. 

"  The  third  band  occui*s  about  a  mile  to  the  south  of  the  second,  and 
the  limestone  closely  resembles  that  of  the  Lake  Boberge  band,  the 
crystals  perhaps  even  larger.  It  likewise  encloses  many  angular  frag- 
ments of  the  surrounding  rock.     It  could  not  be  utilized  as  a  marble. 

All  this  northern  country  closely  resembles  the  Saguenay  district  in 
the  manner  in  which  the  deposits  of  clay  '*  glaise,^'  occur.  These  de- 
posits are  very  irregular,  and  show  much  false  bedding  in  most  of  the 
section  made  by  the  railway.  There  is  no  trace  of  quarternary  fossils 
like  those  of  the  country  in  the  vicinity  of  Quebec,  and  it  seems  that 
these  deposits  are  all  the  result  of  the  submergence  of  this  part  of  the 
country  by  the  fresh  waters  of  the  melting  ice  and  snow  of  the  glacial 
epoch.  The  country  is  generally  fertile,  but  there  is  a  larger  number  of 
extensive  projections  of  Laurentian  rocks,  which  interinipt  the  con- 
tinuity of  the  clay  deposits. 

*'  East  of  Batiscan  Biver  the  Laurentian  rocks  present  the  same 
general  characters,  as  do  also  the  arable  lands.  The  general  sti-ike  is 
north-east  and  south-west,  and  there  is  no  trace  of  limestone  bands  in 
this  region. 
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**  I  also  made  a  further  geological  examination  on  the  St.  Anne 
Eiver,  but  have  nothing  to  add  to  what  was  stated  last  year. 

"  The  Trenton  limestones  are  very  regular,  with  a  scarcely  discern- 
able  dip  to  south-southeast.  About  two  miles  above  St.  Anne's  church 
they  are  covered  by  the  Utica  and  Hudson  Eiver  formations. 

*'  In  conclusion,  I  desire  to  draw  attention  to  the  work  now  being 
done  in  this  part  of  the  country  in  conuection  with  the  occurrence  af 
natural  gas.  , 

*'  Already  a  number  of  wells  have  been  bored,  and  though  the  result 
has  not  been  what  was  at  fii*st  anticipated,  yet  there  is  no  reason  why 
judiciously  conducted  researches  should  not  some  day  be  crowned  witb 
success.  The  discovery  of  natural  gas  in  available  quantity  in  the 
province  of  Quebec  would  be  extremely  valuable.  We  have  no  coal  ta 
work  our  minerals.  Natural  gas  might  replace  it  and  give  a  fresh  im- 
pulse to  all  our  industries.  Abundant  sources  of  natural  gas  have  been 
found  in  Ohio  in  the  same  formations,  adding  a  certain  degree  of 
probability  to  the  presence  of  gas  in  our  Trenton  and  Utica  forma- 
tions. 

"  Cost  of  explorations,  $400." 

Fi*om  the  above  it  might,  perhaps,  bo  inferred  that  natural  gas  had 
not  been  discovered  in  these  formations,  and,  therefore,  it  may  be  well 
to  quote  the  following  passage  from  chapter  xvii,  p.  527  of  the  Geology 
of  Canada,  1863,  from  which  it  will  be  seen  that  both  gas  and  petroleum 
have  long  been  known  to  occur  over  wide  areas  in  Canada  from  the 
vicinity  of  Quebec  to  the  Manitoulin  Islands,  and  it  has  also  long  been 
known  to  occur  in  the  Gasp^  Peninsula: — 

^*The  light  carburetted  hydrogen  or  marsh  gas,  which  is  so  often  a 
product  of  the  transfoimation  of  organic  matter  at  ordinary  tempera- 
tures, is  abundant  in  the  palaeozoic  rocks  of  Canada  and  issues  from 
many  mineral  springs.  Those  of  Caledonia,  Varennes  and  Caxton,  in 
the  Lower  Silurian  series,  give  off  great  volumes  of  this  gas,  which 
keep  the  waters  in  constant  agitation.  Many  other  less  important  in- 
stances of  the  same  kind  might  be  mentioned,  while  in  the  higher 
strata  of  western  Canada  this  gas  is  still  more  abundant,  as  at  the  well 
known  burning  spring  near  Niagara  Falls  and  in  the  region  of  the  oil 
wells.  In  boring  these,  reservoirs  of  it  are  frequently  penetrated  from 
which  the  gas  is  liberated  with  explosive  violence.  In  nearly  all  the 
oil  wells  there  is  a  greater  or  less  disengagement  of  inflammable  gas  ; 
so  that  it  would  appear  that  the  sti'ata  almost  everywhere  in  that 
region  hold,  in  a  condensed  state,  portions  of  light  carburetted 
hydrogen,  which  is  discharged  wherever  a  natural  fissure  or  an  artificial 
boring  furnishes  a  vent. 

"  It  was  fui-ther  stated  Op.  cit  p.  788  :  *The  possibility  of  its  occur- 
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rence  io  available  qaantities  in  some  parts  of  tbo  Trenton  formation* 
abould  DOt  be  lost  sight  of.' 

"  Daring  the  past  three  or  four  yeara,  attention  has  again  beei^ 
directed  ti>  this  question,  chiefly  through  the  great  developments  that 
have  during  that  period  been  made  in  Pennsylvania,  Ohio  and  other 
states,  and  several  wells  have  been  bunk  in  the  province  of  Quebec 
with  a  view  to  develop  the  indications  of  petroleum  and  natural  gas, 
which,  as  already  stated,  were  long  ago  pointed  by  the  Geological 
Survey.  The  most  important  of  these  trials  was  made  in  the  summer 
of  1885,  and  it  seems  desirable  to  quote  here  the  detailed  description  of 
it  by  Mr.  Obalski,  as  published,  pp.  116-117,  Report  of  the  Com- 
missioner of  Crown  Lands,  Quebec,  1885." 

Gas  Well  near  St.  GRiaoiRB,  County  op  Nicolbt. 

'*  These  borings  were  effected  on  Mr.  Hilaire  TrudePs  land  (No.  501  of 
the  CMastre)  at  the  south-east  end  of  the  concession  of  Bonsejour 
(Seigniory  Eoquetaillade) .  The  following  table  gives  the  depths 
reached  and  the  nature  of  the  i-ock  encountered  : — 

On  the  surface,  31st  July,  1885,  1  foot  of  earth,  good 
cultivatable  soil,  flow  of  odorless  gas- 
From      1  to  48  feet  47  feet  of  blue  loam,  with  thin  layers  of  8and. 

Fiozn  48  to  53  feet  5  feet  of  white  sand,  with  abundant  emanations  of  odor- 
less gas. 

From  53  to  68  feet  15  feet  of  heavy  gravel,  composed  of  pebbles  of  granite, 
sandstone,  calcareous  rock,  &c,  with  abundant  emana- 
tions of  odorless  gas  and  water. 

From  68  to  75  feet  7  feet  of  black  sand,  very  dense,  hard  to  penetrate ;  water,, 
but  no  gas. 

Fkt>m  75  to  155  feet  80  feet  of  solid  rock,  sandstone,  somewhat  calcareous,  soft 
enough  to  be  cut  with  a  knife ;  oily  oozings. 

From  155  to  215  feet  60  feet  of  same  rock,  but  harder  and  of  a  finer  grain. 

From  215  to  290  feet  70  feet  of  red  shale,  wrongly  called  by  the  miners  ''  soap- 
stone." 

From  290  to  SOO  feet  10  feet  of  same  rock,  lighter  color. 

From  300  to  316  feet  16  feet  of  same  rock,  nearly  black. 

From  316  to  370  feet.  54  feet  of  blackish  brown  schist,  not  hard ;  abundant  and 
sudden  flow  of  gas,  having  a  strong  smell  of  kerosene. 

From  370  to  475  feet  105  feet  of  red  shale;  more  abundant  emanation  of  gas. 

From  475  to  525  feet  50  feet  of  red  schist,  somewhat  greyish. 

From  525  to  580  feet  55  feet  of  red  schist,  softer. 

From  580  to  640  feet  60  feet,  another  flow  of  gas,  more  violent,  throwlng'mud 
and  stones  from  the  bottom  to  a  height  of  60  feet  in  the 
air,  and  preventing  work.  This  gas  afiects  the  sight 
and  the  lungs  of  the  workmen ;  continuation  of  red; 
shale. 
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From  640  to  660  feet  20  feet  of  impure  calcareous  rock,  apparently  containing 
magnesia.    Another  vein  of  gas  of  the  same  nature. 

From  660  to  720  feet  60  feet  of  calcareous  rock. 

From  720  to  820  feet  100  feet  of  oily  calcareous  rock. 

From  820  to  860  foot  40  feet  of  black  schist,  soft  to  the  touch.  New  vein  of  the 
same  gas. 

From  860  to  1|115  ft  225  feet  of  compact  black  schist 

1,115  feet  Work  suspended.    The  gas  continues  to  flow  with  such 

force  that  it  is  impossible  to  close  the  orifice,  so  two 
pipes  of  i-inch  diameter  are  fitted  to  the  main  one. 

^^This  boring  has  evidently  passed  thi*ough  the  Medina  shales  and 
sandstones  which  appear  to  bo  here  565  feet  thick*  and  the  remainder 
of  the  bonng,  540  feet,  seems  to  be  in  the  Hudson  Biver  rocks.  Be- 
low these  the  Utica,  and  the  Trenton  would  be  found,  and  as  it  is  at 
the  junction  of  the  latter  that  the  main  gas  and  peti-oleum  occurs  in 
north-western  Ohio  it  seems  very  desirable  that  the  St.  Gr^goire 
boring  should  be  continued  till  it  reaches  the  Trenton  limestone.  The 
Ohio  section  shows  the  Medina  only  80  feet  thick  with  305  feet  of 
Clinton  and  Niagara  on  top,  and  at  the  base  of  the  Medina  there  is  a 
heavy  flow  of  gas,  as  is  the  case  at  640  feet  deep,  the  base  of  tho  Medina, 
at  St.  Grr^goire.  Below  this  in  Ohio  are  430  feet  of  Hudson  Eiver  strata 
and  275  feet  of  Utica  shale,  at  the  base  of  which,  or  a  few  feet  lower  in 
the  Trenton  limestone  are,  as  above  stated,  the  great  petroleum  and 
gas  reservoirs. 

^'An  all-important  consideration  in  connection  with  the  probable 
occurrence  of  these  reservoii-s  is  that  of  the  geological  structui-e  of  the 
disti*ict,  and  while  for  reasons  in  connection  with  this  I  have  never  had 
any  faith  in  their  occuiTcnce  on  the  north  side  of  the  St.  Lawrence,  I 
consider  that  the  probability  of  such  reservoira  existing  on  the  south 
side,  in  the  country  between  Lake  St.  Peter  and  St.  Hyacinthe,  is  very 
great,  especially  along,  or  in  proximity  to,  the  central  part  of  the  line 
indicated  by  Sir  W.  E.  Logan  as  the  course  of  the  Deschambault  anti- 
clinal.—Geol.  of  Canada,  1863,  pp.  152,  205  and  212. 

**  At  St  Gr^goire,  550  feet  of  Hudson  Eiver  strata  have  been  pene- 
trated. Between  the  Island  of  Orleans  and  the  north  shore  of  the  St. 
Lawrence,  Sir  W.  E.  Logan  estimated  the  thickness  of  the  Hudson  and 
Utica  at  2,000  and  300  feet  respectively.  Supposing  them  to  be  equally 
thick  at  St.  Grdgoire  the  boring  would  have  to  be  continued  1,700  feet 
before  reaching  the  Trenton  limestone.  A  little  north  of  St  Hillaire, 
on  the  Grand  Trunk  railway,  however,  the  Trenton  limestone  would 
probably  be  reached  at  a  much  less  depth,  as  the  axis  of  the  anticlinal 
gradually  rises  in  that  direction,  and  the  upper  measures  of  the  Hud- 
son Biver  and  the  Medina  are  absent. 

*  The  thiokneBB  of  the  Medina  formation  at  the  west  end  of  Lake  Ontario  is  (Oeol.  of  Oaaadaf 
18dS,p.312)aa614fect. 
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"  In  any  case  the  question  may  certainly  be  regarded  as  one  of  great 
importance  in  comparison  with  the  small  amount  of  money  which 
woald  be  required  to  thoroughly  test  it. 

^*  As  regards  the  question  of  manufacturing  industries  in  conneption 
with  natural  gas  as  a  fuel,  however,  I  may  quote  the  following  remarks 
by  Professor  Lesley,  f 

"  The  facts  in  reference  to  natumi  gas  wells,  briefly  given  above, 
point  to  the  conclusion  that  gas  wells  have  their  regular  life,  and  that 
the  quantity  of  gas  is  a  limited  amount.  If  a  single  well  is  down  and 
yielding  gas,  the  pressure  will  remain  constant  and  the  supply  regular 
for  many  years,  but  as  soon  as  new  wells  go  down  in  the  immediate 
vicinity  the  total  gas  supply  is  sooner  or  later  exhausted  and  all  the 
wells  cease  yielding  gas, 

"The  necessaiy  result  of  this  would  be  that  natural  gas  as  a  fuel  for 
iron  puddling  and  other  uses  must  be  confined  to  the  position  of  an 
economical  adjunct  to  other  fuels.  That  is,  for  works  in  all  other 
respects  well  situated  for  successful  iron  working,  with  a  cheap  coal 
supply,  immediately  available  upon  a  temporary  or  permanent  ceasing 
of  the  gas  supply,  this  natural  gas  can  be  brought  in  as  a  fuel  and 
used  with  heavy  saving  of  cost.  But  it  is  highly  improbable  that  it 
could  ever  pay  to  locate  works  on  a  gas  supply  in  a  position  where 
without  the  gas  the  works  could  not  be  successfully  run.  It  is  there- 
fore as  an  economical  adjunct,  and  not  as  a  main  source  of  supply  that 
this  gas  must  be  regarded." 

In  New  Bruswick,  work  was  continued  during  the  past  summer  by 
Professor  Bailey  and  Mi*.  Mclnnes,  assisted  by  Mi*.  J.  W.  Bailey.  Pro- 
fessor Bailey's  attention  was  first  directed  to  the  examination  of  the 
country  on  the  upper  waters  of  the  St.  John  River,  with  a  view  to  de- 
termme  the  limits  of  the  Silurian  System  in  that  direction  and  its  re- 
lations to  the  so-called  Quebec  group  supposed  to  underlie  and  flank  it 
on  the  northern  side.  With  this  object  in  view,  an  attempt  was  made 
to  ascend  the  valley  of  the  St.  John  to  the  north-west  branch,  where 
only  a  short  intei*val  separates  the  St.  John  watera  from  those  of  the 
Etchemin  Biver  flowing  to  the  St.  Lawrence :  owing,  however,  to  the 
dry  season  and  the  consequent  low  state  of  the  water,  it  was  found 
impossible  to  ascend  further  than  the  Seven  Islands,  and  even  this 
point  was  reached  with  difficulty,  while  the  ascent  of  the  Big  Black 
and  Little  Black  Bivers  had  to  be  abandoned. 

Having  obtained  as  much  information  as  possible  regarding  the 
Silurian  rocks  in  northern  New  Brunswick  and  in  the  adjacent  portions 
of  the  province  of  Quebec  and  the  State  of  Maine,  it  was  considered 
advisable  as  a  preliminary  to  the  examination  of  the  older  rocks, 

t  Report  L.  Sndi  Geol.  SurFey  of  Pennsylvania!  p.  171. 
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hitherto  known  au  the  Quebec  gi'oup,  to  obtain  somewhat  greater  inti* 
macy  with  the  latter  in  the  localities  where  they  were  first  observed 
and  where  their  typical  features  can  be  best  studied. 

For  this  purpose  Professor  Bailey  visited  Rimouski  and  Bic,  and 
then  carried  his  examination  inland,  till,  at  the  village  of  St.  Blondih,. 
he  not  only  found  the  western  edge  of  the  Silurian  rocks,  but  that 
thei*e,  and  in  the  adjacent  Bois  Brul^  Mountains,  the  beds  were  highly^ 
fossiliferous,  and  fi*om  them  considerable  collections  were  made.  H& 
then  visited  Quebec,  where  Dr.  Ells  was  engaged  in  similar  work,  and 
with  him  made  a  boat  trip  down  the  St.  Lawrence,  thus  acquiring  a. 
familiarity  with  the  rocks  of  the  so-called  Quebec  group  which  would 
not  otherwise  have  been  possible,  and  which  will  greatly  facilitate  his- 
further  study  of  the^  similar  formations  in  Now  Brunswick. 

During  the  latter  part  of  the  season,  the  cuttings  recently  made  in 
constructing  the  T^miscouata  railway  were  carefully  examined,  as  was- 
also  the  country  in  the  vicinity  of  T^miscouata  Lake.  In  the  latter 
examination  Professor  Bailey  was  accompanied  by  Mr.  Ami,  who  made- 
a  thorough  exploration  of  the  fossiliferous  strata  of  Mount  Wissick, 
Point  aux  Trembles  and  Lake  Tuladie,  and  secured  a  number  of  inter- 
esting fossils,  which  must  be  critically  examined  before  any  precise- 
correlation  of  the  strata  in  which  they  occur  can  be  made.  The  dis- 
trict was  examined  in  1849  by  Sir  W.  E.  Logan,  and  is  described  in  the^ 
Geology  of  Canada,  1863,  Chap.  XVI,  pp.  420-423,  under  the  heading 
"  Gasp^  Scries." 

The  attention  of  Mi*.  Mclnnes  was  devoted  chiefly  to  making  mea- 
sm*ements  and  6ecui*ing  other  data  required  for  the  completion  of  the^ 
quarter-sheet  map,  lY  N.E.  of  the  New  Brunswick  series,  on  a  scale  ot*^ 
four  miles  to  one  inch.  His  observations  extended  also  into  the  area> 
which  will  be  included  in  the  adjoining  quarter  sheet,  to  the  north.  A 
micrometer  survey  was  made  of  the  north  side  of  the  St.  John  River 
from  Edmundston  to  the  mouth  of  the  St.  Francis,  and  of  the  St. 
Francis  Eiver  and  lakes,  in  all  about  100  miles.  The  region  to  the 
east  of  the  inter-provincial  boundary,  in  Hestigouche  county,  was  ex- 
amined  by  ascending  the  Green  River  and  ci*ossing  by  a  portage  of 
about  seven  miles  to  the  Quatawamkedgewick,  and  thence  by  the 
Restigouche  and  Grand  Rivers  to  the  St.  John.  The  whole  of  thi& 
region  was  found  to  be  occupied  by  strata  of  Silurian  age.  Large  areas 
of  good  land  are  yet  available  for  settlement  in  the  valleys  of  thesei 
streams,  along  which  there  are  many  fine  alluvial  fiats,  with  good  soil 
on  the  uplands.  About  260  miles  of  roads  and  streams,  of  which  sur- 
veys were  available,  were  ti*aversed  and  examined  during  the  season. 

Mr.  Mclnnes  further  reports  that  game,  owing  to  the  protection 
afforded  it  by  law,  is  still  faiily  abundant  in  this  region ;  that  moo8& 
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iind  cariboo  are  nainei*ou8,  and  that  red  deer  have  latterly  been  com- 
ing in  in  considerable  numbers  from  the  adjoining  state  of  Maine. 

Daring  the  first  part  of  the  season  Mr.  J.  W.  Bailey  was  occupied 
in  making  an  examination  of  the  St.  Francis  Biver  and  its  tiibutaries 
from  their  sources  along  the  line  of  the  Temiscouata  Portage  road  to 
the  junction  of  the  same  stream  with  the  St.  John.  He  also  made  a 
detailed  examination  of  Temiscouata,  Boundary,  and  other  lakes  as  to 
depth,  physical  peculiarities,  &c.  Subsequently  he  accompanied  and 
a^^sisted  Professor  Bailey  during  the  remainder  of  the  season. 

Mr.  Mclnnes  left  Ottawa  for  field  work  on  the  5th  of  July,  and 
retuiTied  on  the  11th  October.  Pi-ofessor  Bailey  was  in  the  field  from 
12th  July  to  the  2l8t  September. 

Cost  of  season's  explorations  $1,024.60. 

The  geological  features  of  this  region  will  form  the  subject  of  a 
detailed  report  and  map,  which  will  be  prepared  when  the  observa- 
tions have  been  studied,  the  fossils  determined  and  the  measurements 
plotted.  Another  season's  work  in  the  field  will,  however,  probably 
be  desirable  before  the  report  and  map  referred  to  are  published. 


Mr.  B.  Chalmei-s  left  Ottawa  on  the  12th  of  May  for  New  Brunswick 
to  continue  the  examination  and  mapping  of  the  surface  deposits 
within  the  area  embraced  in  the  quarter-sheet  maps  Nos.  1  S.E.  and  1 
S.W.  bordering  the  Bay  of  Fundy.  In  1885  the  area  embraced  in  the 
quarter  sheet  maps  3  S.E.  and  3  S.W.  was  surveyed  and  the  report 
and  accompanying  maps  are  published  as  Part  M.  of  the  Annual 
Keport,  18^6.  During  the  season  of  1886  Mr.  Chalmers  made  a  detail- 
ed examination  of  the  surface  deposits  in  north-eastern  New  Bruns- 
wick, in  the  area  covered  by  the  quarter-sheet  maps  2  N.W.  and  6  S.E. 
These  latter,  with  the  report  referring  to  them,  are  now  waiting  to  be 
printed.  Each  of  these  quarter-sheet  maps  covers  an  area  of  3,456 
square  miles.  Mr.  Chalmers  has,  therefore,  now  examined,  making 
allowance  for  water  areas,  about  20,000  square  miles. 

During  the  past  season  the  work  in  the  field  was  continued  to  the 
14th  December.    The  cost  being  1749.42. 

Mr.  Chalmers  states  *'  that  the  mapping  of  the  different  superficial 
formations  was  carried  out  in  greater  detail  this  season  than  had 
hitherto  been  attempted,  the  more  settled  condition  of  the  country 
affording  better  facilities  for  doing  so.  All  the  important  mountains 
and  hill  features,  as  well  as  the  forest  covered  tracts,  will  be  delineated 
on  the  map  as  accurately  as  time  and  circumstances  permit.  The 
representations  of  the  hills  and  ridges  in  westei-n  Charlotte  seemed  to 
be  absolutely  necessary  to  exhibit  the  character  of  the  surface  deposits. 
In  the  vicinity  of  St.  Stephen  and  eastwai-d  these  ridges  were  found 
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to  be  capped  with  bouldoivclay,  while  the  valleys  between  them  con- 
tain stratified  materialn. 

"  Observations  with  the  aneroid  barometer  were  regularly  taken, 
based  upon  those  of  the  meteorological  stations  at  St.  John  and  St. 
Andrew's,  so  that  the  heights  in  nearly  every  part  of  the  area  can  be 
shown. 

"  The  general  character  of  the  soil  within  the  area  under  con- 
'  sideration  is  unfavorable  to  the  successful  prosecution  of  agriculture. 
Nevertheless,  along  the  river  valleys,  and  more  especially  in  western 
Chai*lotte,  there  are  excellent,  well-cultivated  farms.  The  land  is  good 
enough  anywhere  when  once  cleared  of  boulders ;  but  owing  to  their 
abundance,  the  labor  attending  this  is  simply  immense.  At  St.  An- 
drew's there  is  a  fine  tract  of  land  upon  the  Lower  Carboniferous 
sandstones." 

The  maps  and  a  full  report  will  be  prepared  during  the  winter. 


The  explorations  and  surveys  in  Nova  Scotia  were  conducted 
during  the  past  summer,  as  heretofore,  under  the  supervision  of  Mr.  H. 
Fletcher,  who  left  Ottawa  for  the  field  with  his  associates,  Mr.  E.  R 
Faribault,  Mr.  J.  A.  Eobei*t  and  Mr.  McMillan,  on  the  6th  July.  Mr. 
Fletcher's  attention  was  devoted  to  the  survey  and  examination,  in 
which  he  was  assisted  by  Mr.  Bobert,  of  that  portion  of  Pictou  county 
which  lies  between  West  Eiver  and  the  country  that  is  described  in 
Part  B  of  the  Annual  Report  for  1886,  recently  published.  Mr.  Fletcher 
reports  having  secured  the  services  of  Mr.  Donald  Fraser,  of  Spring- 
ville,  to  trace  the  outcrops  of  the  iron  ores  of  the  East  River,  and  to 
descnbe  the  various  workings  on  them. 

Besides  coal  and  iron  ore,  there  are,  within  the  area  examined  by 
Mr.  Fletcher,  workable  deposits  of  gypsum,  limestone,  freestone,  sand, 
brick  clay  and  fire-clay.  There  is  also  a  small  deposit  of  bog-manga- 
nese in  a  brook  at  Glengarry. 

The  coal  mines  were  not  re-examined,  but  Mi\  Fletcher  states  that 
''  some  alterations  and  some  additions  are  now  required  in  the  map 
made  by  Sir  W.  E.  Logan  and  Mr.  Hai-tley,  and  published  with  the 
Report  of  Progress,  Geological  Survey,  1866-69. 

**  The  iron  ores  of  Pictou  county,  though  not  yet  developed,  must  be 
regai*ded  as  next  to  the  coal  in  economic  importance.  They  are  found 
at  West  River,  Glengariy,  Gairloch,  Lome,  Bridgeville,  Blanchard, 
Sutherland's  and  French  Rivei*s,  within  a  radius  of  seven  miles  and  a 
half,  and  consist  of  limonite,  i*ed  hematite,  specular,  spathic  and  bog 
ore,  in  such  abundance,  variety  and  purity  as  to  astonish  all  visitors. 
The  ores  of  the  East  River  and  Blanchard  were  worked  sixty  yeai's 
ago,  in  a  small  way,  by  the  General  Mining  Association.    Since  then 
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much  money  has  been  expended  to  develop  the  mineral  resources  of 
the  district.  It  presents  greater  facilities  for  manufacturing  iron  pi*o- 
fitablj  than  are  to  be  found  in  any  other  part  of  the  Dominion,  and  it 
offers  a  field  in  which  the  investment  of  capital,  by  a  company  having 
enterprise  and  skill,  would  almost  certainly  result  in  the  establishment 
of  extensive  and  remunerative  mining  and  smelting  works,  for  the 
production  of  nearly  all  the  grades  of  iron  that  are  now  imported. 
Pictou  county  is  as  favoi*abIy  situated  as  ai*e  the  best  ore  producing 
districts  of  Pennsylvania.  There  is  a  large  market  in  the  Dominion, 
as  is  shown  by  the  value— nearly  fifteen  million  dollars  in  1886— of 
the  iron  and  steel  in  various  forms  annually  imported,  much  of  which 
might  be  made  in  the  country,  labor  being  plentiful  and  cheap. 

"The  ii-on  ores  are  in  veins  and  in  beds,  varying  in  thickness  from 
mere  threads  to  one  hundred  feet.  They  ci-op  out  on  hills  and  in 
bluffs,  and  the  mines  could  be  worked  and  drained  by  an  adit  to  a 
depth,  in  most  cases,  of  200  to  300  feet,  so  that  for  sometime  to  come 
neither  pumping  nor  hoisting  machinery  would  be  required. 

'*  The  limonite,  which  yields  65  per  cent,  of  metallic  iron,  is  asso- 
ciated with  manganese  in  quantity,  thus  strongly  resembling  the  limo- 
nites  that  are  brought  to  England  from  Spain  to  be  used  in  the  manu- 
facture of  spiegeleisen,  manganeisen  and  steel.  The  percentage  of 
iron  in  the  other  oi-es  is  variable,  but  all  are  of  workable  nchness. 
The  Pictou  coal  is  free  from  sulphur  and  yields  a  firm,  excellent  coke. 
Limestone  for  flux  is  in  close  proximity  and  can  be  quarried  cheaply 
in  any  required  quantity." 

A  short  and  easily  constructed  branch  railway  would  connect  all  the 
mines  and  the  works  with  the  Intercolonial  main  line,  which  now 
passes  the  coal  mines,  to  an  excellent  shipping  port  on  Pictou  Harbor. 

Cost  of  season's  exploi-ation  $1,500. 


Mineral  Statistics. 

Mr.  Caste,  Minining  Engineer  to  the  Geological  Survey,  has  been 
engaged  during  the  past  year  in  collecting  the  material  for,  and  in 
preparing  a  statistical  repoi*t  on  the  exports  and  imports  and  on  the 
production  of  minerals  in  Canada  in  1886,  and,  when  the  information 
was  available,  for  sonto  previous  years  also.  This  report,  covering  85 
pages,  forms  Part  S  of  the  Annual  Report  of  the  Geological  Survey, 
VoL  II,  new  series  1886.  It  is  also  published  separately  and  sold  for 
twenty-five  cents. 

The  articles  i-elating  to  salt  and  silver  were  prepared  by  Mr.  E.  D. 
Ingall,  Mining  Geologist  of  this  Branch. 
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Mr.  Ooste  was  ably  assisted  throughout  by  Mr.  H.  P.  Brumell.  He 
was  further  greatly  aided,  and  the  work  was  much  lightened  and  ex- 
pedited by  the  readinees  evinced  in  all  quarters  to  send  in  retui*n8  and 
answer  enquiries,  while  but  for  the  information  afforded  by  the  Depart- 
ment of  Mines  in  British  Columbia  and  by  Mr.  Gilpin,  Chief  Inspector 
of  Mines  in  Nova  Scotia,  it  would  have  been  impossible  to  have  codq- 
pleted  the  returns  for  those  provinces. 

Mr.  Coste  states  that  **  about  2,000  forms  and  400  lettei*s  were  sent 
and  665  forms  and  185  letters  were  returned.  Plans  of  twenty  dif- 
ferent mines  were  secured  and  copied." 

With  a  view  to  prepare  for  1887  a  more  detailed  and  complete  i-eport 
on  the  mining  resources  and  industries  of  the  country  than  that  now 
presented,  the  following  places  were  visited  during  the  summer  by 
Mr.  Coste  in  oi-der  to  make  personal  examinations  and  enquiries  : — 

Port  Arthur,  Sudbury,  Bristol  Mine  and  places  on  the  Kingston  and 
Pembroke  railway,  Perth,  Capelton  and  Montreal. 

During  these  visits  Mr.  Coste  observed  "  that  in  several  districts 
the  mining  operations  were  being  pushed  with  more  vigor  and  suc- 
cess than  during  the  previous  year,  especially  in  the  Port  Arthur 
silver  district,  along  the  Kingston  and  Pembroke  i*ailway  line,  at  the 
Bristol  iron  mine,  in  the  phosphate  districts  and  at  the  Capelton 
copper  mines.  A  wonderfully  rich  ore  body  was  discovered  in  March 
of  this  year  at  the  Beaver  silver  mine  and  in  July  was  exposed  in  four 
different  levels.  Ninety  to  100  tons  of  selected  ore  had  been  secured, 
which  gave  an  average  of  $1,500  to  the  ton  ;  1,400  tons  of  rock,  aver- 
aging by  ati^say  $40  per  ton,  had  been  treated  in  the  mill,  and  had  been 
reduced  to  about  fifty  tons  of  concentrates,  averaging  by  assay  $1,000 
per  ton.  On  one  day  in  July  assays  of  the  mill  rock  gave  $85  and  the 
concentrates  $2,300  per  ton. 

In  the  district  along  the  Kingston  and  Pembroke  lailway  and  at  the 
Bristol  iron  Mines,  Mr.  Coste  observed  a  marked  *'  renewal  of  activity 
in  the  working  of  the  iron  mines  by  two  strong  companies." 

"Some  of  the  Canadian  ores,  it  is  true,  contain  a  high  percentage  of 
sulphur,  but  so  do  the  similar  iron  ores  of  New  Jersey,  in  some  instan- 
ces as  much  as  J  per  cent.,  and  yet  these  ores  are  mined  in  large 
quantity.  In  1880,  there  were  112  mines  being  worked  in  New  Jersey, 
which  produced  739,369  tons  of  ore.  An  analysis  of  the  average  oi-e 
of  the  Sulphur  Hill  mine  gave  2-527  per  cent,  of  sulphur.  This  01*0 
was  used  in  the  company's  furnace  at  Chester,  N.  J.,  but  was  first 
roasted  in  Taylor's  patent  gas  kilns,  and  it  is  stated  that  in  a  sample 
taken  from  100  tons  of  the  roasted  ore  only  0*786  per  cent,  of  sulpbm* 
could  be  detected.  * 

•  Tenth  CeosQS  of  the  United'St^tes.    Vol.  XV,  pp.  145-147. 
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These  facta  are  given  by  Mr.  Coste  to  show  that  there  is  do  apparent 
reason  why  the  same  treatment  could  not  be  successfally  applied  to 
the  salphuroas  Canadian  ores,  and  he  states  that  the  experiment  is 
DOW  being  tried  by  the  enterprising  Ottawa  capitalists  who  are  work- 
ing the  Bristol  mine,  and  who  last  summer  erected  two  large  Taylor- 
Langdon  gas  kilns  to  roast  their  ore  before  shipment.  Should  this 
prove  successful  it  will  probably  lead  to  the  further  development  of  a 
number  of  large  deposits  of  iron  ore  that  have  hitherto  been  neglected. 

At  the  Capelton  copper  and  sulphur  mines  some  extensive  new 
works  were  in  progress  both  at  the  mines  and  near  the  railway  station. 
At  the  latter,  large  new  sulphuric  acid  works,  nearly  completed,  and 
fitted  with  the  best  improvements,  were  being  built  by  the  present 
owners  of  the  Albert,  Hartford  and  Capel  mines,  Messi-s.  G.  H.  Nichols 
A  Co.,  of  New  York.  At  the  mine,  also,  extensive  preparations  for 
working  on  a  larger  scale  were  being  made.  These  included  the  erec- 
tion of  a  large  crushing  and  concentrating  plant,  two  new  boilei-s,  a 
pumping  station  three-quartei*8  of  a  mile  from  the  mine,  a  powerful 
hoisting  engine,  two  air  compressoi*s  and  two  shaft  houses  with  cor- 
responding well  constructed  skip  roads.  The  old  Albert,  or  present 
No.  1  shaft  will  also  be  repaired.  It  is  now  about  810  feet  deep,  and 
the  vein  is,  on  the  whole,  stronger  in  depth  than  it  was  nearer  the 
flurface.  This  is  also  the  case  in  the  Crown  mine,  which  is  farther 
west  on  the  same  vein,  and  continues  in  active  operation,  the  shaft 
having  now  reached  a  depth  of  more  than  1,500  feet.  Nearly  44,000 
tons  of  ore  were  exported  from  these  two  mines  (Albert  and  Crown) 
to  the  n  nited  States  in  1886.  The  ore  is  an  argentifei*ous  iron  and 
copper  pyrites,  very  similar  to,  but  holding  a.  larger  percentage  of 
both  copper  and  silver  than  that  of  the  celebrated  Huelva  district  in 
Spain,  whence  550,000  tons  were  exported  ta  England  in  1886,  valued 
at  a  little  more  than  one  million  sterling.  * 

The  cupriferous  pyrites  of  the  Eastern  Townships  contains  as  much 
sulphur  as  the  Spanish  pyrites  and  is,  as  stated,  richer  in  copper  and 
silver.  If  it  could  be  introduced  into  England  at  the  same  price,  about 
ten  dollars  per  ton,  ther6  seems  no  reason  why  it  might  not  compete 
snccesafully  with  the  Spanish  ores,  and  thus  lead  to  the  development 
of  other  valuable  mines  in  the  Eastern  Townships. 

In  the  phosphate  mining  industry  Mr.  Coste  states  '^  there  is  a  re- 
newal of  activity  in  the  Ontai'io  district,  where  two  promising  pro- 
perties are  being  worked  by  Capt.  Boyd  Smith,  and  by  the  Anglo- 
Canadian  Company.  In  Quebec,  Ottawa  county,  the  mines  continue 
to  be  actively  worked  and  the  production  this  year  will  probably  be 
greater  than  in  1886."    The  introduction  of  Canadian  phosphate  in  the 

*  Mining  Stotiiticf  of  the  United  Kinsdom.  1886. 
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United  States  is  likely  to  become  an  important  feature  of  the  industry, 
and  to  affoi*d  a  large  and  profitable  market. 

Some  hesitation  and  distrust  is  still  noticed  among  many  of  the 
phosphate  miners.  This  arises  from  the  often  irregnlai*  nature  of  the 
deposits,  and  from  an  idea,  at  one  time  somewhat  prevalent,  that  most 
of  the  deposits  were  mere  surface  pockets.  In  this  respect,  however, 
there  is  no  reason  for  supposing  that  the  deposits  of  phosphate  differ 
from  those  of  ii*on  ore  or  of  any  of  the  other  associated  minerals,  and 
thus,  while  some  of  the  deposits  may  be  quickly  exhausted,  others  will 
be  permanent  to  the  greatest  depth  to  which  mining  operations  can 
be  pi*ofitably  carried. 

During  the  summer  Mr.  Brumell  was  requested  by  Mr.  Coste  to  visit 
localities  in  the  counties  of  Esssex,  Lambton  and  Brant,  in  Ontario. 
He  also  spent  five  weeks  in  New  Brunswick,  in  King's,  Queen's,  West- 
moreland, Chai*lotte,  York,  Sunbury  and  Northumberland  counties. 

Early  in  October  he  was  sent  to  examine  into  a  reported  discovery 
of  coal  at  Campbellford  in  Ontario.  The  report,  as  was  well  known  it 
must,  turned  out  to  be  unfounded,  the  country  there  being  all  occupied 
by  the  Trenton  limestone  formation. 

On  the  13th  of  October  Mr.  Brumell  went  to  Lake  Temiscaming, 
but  owing  to  the  steamer  on  the  lake  being  disabled  was  unable  to 
effect  anything  or  to  visit  the  mines. 

Field  expenses  of  Messrs  Coste  &  Brumell  $1,088.40.  ' 


Chemistry  and  Mineralogy. 

The  report  furnished  by  Mr.  Hoffmann  on  the  work  carried  out  in 
the  chemical  laboratory  includes  that  in  connection  with  the  minera- 
logical  section  of  the  museum,  to  the  armngement  of  which  much 
time  and  care  has  been  devoted  by  Mr.  Hoffmann,  and,  as  a  number  of 
new  specimens  has  been  added  to  the  collections,  considerable  exten- 
sion and  re-arrangement  of  the  cases  has  been  necessary. 

Mr.  Hoffmann  reports  as  follows  : — 

*'  The  work  carried  out  in  the  chemical  laboratory  during  the  past 
3'ear  may  be  said  to  have  an  almost  exclusive  economic  character.  It 
included : — 

^'I. — Analyses  of  numerous  specimens  of  lignites,  lignitic  coals  and 
coals  from  the  North- West  Territory  and  British  Columbia.    Of  the 
coals  examined  from  the  last  named  province,  three  were  from  seams 
of  considerable  thickness,  and  proved  to  be  of  veiy  superior  quality. 
"  II. — ^Analyses  of  iron  jand  copper  ores. 

"  III. — Analyses  of  mineral  waters. 
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**  IV. — Crold  and  silver  assays.  The  number  of  these  assays  made  in 
the  laboi-atory  daring  the  period  above  specified  amoanted  to  one 
hundred  and  forty-eight,  and  exceeds  that  of  any  previous  3^ear. 

"  V. — Miscellaneous  examinations,  embracing  chromic  iron  ore,  clay, 
&c.,  &c. 

"  In  the  last  summary  report  of  this  section  mention  was  omitted  of 
the  following  additions  to  the  list  of  minerals  previously  known  to  occur 
in  Canada^  viz.,  cookeite,  uraninite,  monazite  and  smaltite.  They  have, 
however,  been  ftiUy  referred  to  in  Part  T,  Annual  Beport,  1886.  The 
second  mentioned,  uraninite  or  pitch-blende,  constitutes  the  principal 
ore  of  ui*anium,  and  is  of  economic  importance,  being  employed  in 
chemical  operations,  for  painting  on  porcelain,  and  glass  staining. 

"  The  number  of  mineral  specimens  received  for  examination  amount- 
ed to  six  hundred  and  ninety-eight,  as  compared  with  five  hundred 
and  forty-six  for  1886,  and  three  hundred  and  thirty-nine  for  1885.  A 
large  proportion  of  these  were  brought  by  visitoi-s  desirous  of  obtain- 
ing information  in  regai*d  to  their  economic  value,  and  this  was  in 
most  instances  communicated  in  the  course  of  a  pei*sonal  interview. 
In  many  cases,  however,  a  more  than  cursory  examination  was  called 
for,  and  the  results  were  subsequently  communicated  by  letter.  Not- 
withstanding that  correspondence  has  been,  as  far  as  possible,  limited 
to  the  writing  of  only  such  letters  as  were  absolutely  necessary  for  the 
conveying  of  information  in  regai'd  to  the  results  .of  examination, 
analysis,  assay,  or  economic  value  of  mineral  specimens,  it  shows  a 
marked  increase  over  that  of  preoading  y^ars.  Altogether  the  time 
devoted  to  visitors  and  correspondence  has  been  very  considerable. 
The  number  of  lettei-s  written  amount  to  two  hundred  and  seventy- 
seven,  as  compared  with  one  hundred  and  seventy  in  1885. 

^*The  minoial  specimens  collected  by  Dr.  G.  M.  Dawson  in  the 
Upper  Yukon  district  are  under  examination,  and  the  two  mineral 
waters  fi-om  Harrison  Springs,  B.C.,  collected  by  youi-self  will  now 
shortly  be  submitted  to  analysis. 

"Mr.  F.  D.  Adams  has,  (with  the  exception  of  about  three  months 
and  a  half  during  the  summer,  when  he  was  engaged  in  field  work  in 
the  counties  of  Montcalm  and  Joliette,  in  continuation  of  work  com- 
menced in  the  season  of  1885)  in  the  capacity  of  assistant  chemist, 
rendered  excellent  service,  amongst  othet'  work  conducted  by  him 
being  that  of  the  analysis  of  the  water  of  one  of  the  principal  thermal 
springs  at  Banif. 

"Mr.  E.  IB.  Eenrick  worked  faithfully  and  diligently  as  junior  assist- 
ant chemist  up  to  the  end  of  August,  when  he  loft  to  accept  a  prcfes- 
florship  at  St  John's  College,  Winnipeg.  The  position  occupied  by 
him  has  since  been  filled  by  Mr.  B.  A.  A.  Johnston,  an  earnest  worker. 
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''  Id  the  mineralogical  section  of  the  museum  some  of  the  speci- 
mens  have  been  i*eplaced  by  better  ones  of  the  same  kind,  and  one 
hundred  and  twenty-six  new  ones  have  been  added.  These  include  the 
following  presentations : 

Allan,  W.  A.,  Ottawa  :— 

Crystal  of  apatite  fjx)m  the  Emerald  mine,  township  of  Buck- 
ingham, Ottawa  county,  Q.  This  crystal  weighs  five  hundred 
and  fifty  pounds,  and  has  a  circumference  of  seventy-two  and  a 
half  inches.  It  is  supposed  to  be  the  largest  crystal  ever  found 
in  any  country. 

Muscovite,  with  inclusions  of  garnet,  from  the  Villenouve  mica 
mine,  Villeneuve,  Ottawa  county,  Q. 

Native  silver  from  mining  location  R.  238,  north  of  Atik  Liake, 
west  of  White  Fish  Lake,  Thunder  Bay,  Lake  Superior,  Ont. 

Ohisholm,  Duncan,  Salt  Springs,  N.  S. : — 

Brick-clay  and  bricks  fi*om  Salt  Springs,  Antigonish  county,  N.  S. 

Copeland,  J.  S.,  Merigonish,  N.  S. : — 

Infusorial  earth  from  Merigonish,  Pictou  county,  N.  S. 

Daly,  Thomas : 

Phlogopite,  from  the  township  of  Portland,  Ottawa  county,  Q. 

Egan,  H.  L.,  Ottawa  :— 

Magnetite,  from  the  township  of  Litchfield,  Pontiac  county,  Que. 

Haycock,  E.  B.,  Ottawa : — 

Uraninite,  from  the  township  of  Villeneuve,  Ottawa  county,  Que. 
Monazite,  from  the  township  of  Villeneuve,  Ottawa  county.  Que. 

Hanks,  Prof.  H.  G.,  543  Clay  street,  San  Francisco,  Cal.  U.S. 

A  fine  specimen  of  the  new  anhydrous  sulpho-carbonate  of  sodium, 
**hanksite";  also  well-crystallized  specimens  of  glauberite. 

Keefer,  T.  A.,  Port  Arthur,  Ont.:— 

Zinc  blende,  from  the  Zenith  zinc  mine,  north  shore  of  Lake 
Superior,  Ont. 

Lemieux,  Joseph,  Ottawa : — 
Hematite,  fix>m  Iron  Island,  Lake  Nipissing,  Ont. 

McCool,  JameSy  Mattawa,  District  of  Nipissing,  Ont. : 

Apatite,  from  the  township  of  Ferries,  district  of  Nipissing,  Ont. 

McDonald,  B.,  &  Sons,  Arnprior,  Ont.: 
Polished  column  and  base  of  Arnprior  marble,  the  stone  having 
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been  taken  from  their  quarry  in  the  township  of  McNab,  Een- 
frew  county,  Ont. 

Mackenzie,  Alexander,  Montreal,  Que. 

Gold-bearing  rock,   from   the  Crow's  Nest   mine,   Guysborough 
county,  N.S. 

McLaunn,  J.  Templeton,  Ottawa  county,  Que. : — 

Phlogopite,  from  the  township  of  Templeton,  Ottawa  county,  Que. 

McNeely,  J.  L.  Carleton  Place,  Ont. : — 

Hematite,  from  the  township  of  Beckwith,  Lanark  county,  Ont. 
Copper  pyrites,  from  the  township  of  Beckwith,  Lanark  county, 
Ont. 

Moore,  Isaac,  Ottawa : — 

Copper  pyrites,  from  the  south-east  side  of  Straight  Lake,  district 
of  Algoma,  Ont. 

Murphy,  W.  H.,  Ottawa:— 

Zinc-blende,  from  the  township  of  Calumet,  Pontiac  county,  Que. 

Poole,  H.  S.,  Stellarton,  N.S.  :— 

Carboniferous    conglomerate  carrying  native   gold,  from    Gay's 

River,  Colchester,  N.S. 
Altered  bitumen,  from  the  falls  measures  immediately  overlying  the 

Acadia  seam  at  Westville,  Pictou  county,  N.S. 
Anglesite,  from  the  Big  Dome  mine,  Arizona. 

Shea,  Dennis,  Bryson,  Pontiac  county,  Que. : — 

Zinc-blende,  from  the  township  of  Calumet,  Pontiac  county,  Que» 

Toronto  Stone  Company,  Toronto : — 

A  dressed  cube  of  the  dolomite,  from  Pel^e  Island,  Lake  Erie,  Ont. 

Van  Home,  W.  C,  V.  P.  Canadian  Pacific  Railway.  Montreal  :— 
Copper  pyrites,  from  Sudbury,  district  of  Nipissing,  Ont. 

Wild,  General  B.  A..  Port  Arthur,  Ont.  :— 

Silver  glance,  from  the  Rabbit  Mountain  mine,  Thucder  Blay,  Lake 
Superior,  Ont. 

Wright,  G.  B.,  Victoria,  B.C.  :— 
Silver  ore  from  four  different  claims,  lUicillewaet,  Selkirk  Range, 
B.C. 
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'^  Ml*.  R.  L.  Broadbent  was,  for  the  space  of  eight  months,  engaged  in 
the  prosecution  of  the  work  of  permanent  labelling  of  specimens  in  the 
mineral  collection,  re-adjusting  the  contents  of  some  of  the  casos,  and 
the  maintaining  of  the  same  in  an  oi*derly  condition.  Dui*iDg  the 
remaining  months  he  was  occupied  in  writing  labels,  under  the  direc- 
tion of  Mr.  Whiteaves,  for  the  biological  section  of  the  museum. 

Mi\  C.  W.  Willimott  has  labelled  and  catalogued  a  large  number  of 
the  specimens  which  are  exhibited  in  the  yaixi  of  the  museum.  These 
specimens  consist,  in  part,  of  such  as  cannot,  by  reason  of  their  size  or 
nature,  be  accommodated  in  the  museum,  and  of  others,  such  as  build- 
ing stones,  &c.,  upon  which  it  is  desired  to  ascertain  the  action  of 
atmospheric  influences.  He  has  also  been  occupied  in  making  up 
mineral  and  rock  collections  for  various  educational  institutions,  &c. 

"  Collections  of  this  description  have  been  forwaixied  to : — 

SpecimeDS. 
Depart  de  Olras  Publicas  Republica  Argentina,  for  exchange. .  119 

James  Edmunds,  London,  England 42 

St.  Joseph  Philosophical  and  Theological  Seminary 105 

Halifax  Teachers  Class  and  Halifax  Academy 105 

Professor  J.  G.  Bonney,  London,  England 41 

Captain  Douglas 4 

Canadian  Pacific  Railway   (for  exhibition  at  the  Liverpool 

Exhibition) 75 

Professor  H.  A.  Ward,  of  Rochester,  N.Y.  (in  exchange  for 

specimens  required  for  the  museum) 81 

533 

*'  Collections  for  the  following  will  be  ready  in  a  few  days : — 

Specimens. 

J.  C.  Tremblay,  Chicoutimi 115 

^        High  School  Board,  Aylmer 115 

University  of  St  Joseph,  Memramoook,  N.B 115 

Christian  Brothers  training  school,  Gonmel,  Ireland  • 115 

St.  John's  College,  Winnipeg 115 

Canadian  Institute,  Toronto 115 

1,223 


'  Collections  for  the  following  have  yet  to  be  made  up : — 

W.  Smith,  Land  and  Works  Department,  B.C. 
Royal  Military  College,  Kingston,  Ont. 
College  Bourget,  Rigaud,  P.Q. 
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'*  In  the  coureo  of  the  sammer,  Mr.  Willimott  visited  the  townships 
of  North  Burgess,  Kamsay,  Bai'ling  and  Eoss  in  Ontario,  and  Oxfoi-d, 
Chatham,  Grenville,  Villeneuve,  Wakefield,  and  Hall,  in  the  Province 
of  Quebec,  for  the  purpose  of  procuring  certain  mineral  specimens 
required  for  the  making  np  of  collections  for  educational  pui-poses. 
Whilst  so  engaged,  he  collected  many  specimens  superior  to  those 
already  in  the  museum  collection,  which  they  will  replace,  and  in 
addition  some  other  highly  interesting  tones,  such  as  tourmaline  in 
vanous  stages  of  alteration,  a  mineral  which  may  prove  to  be  lepidoUte, 
as  also  specimens  of  the  monazite  and  ni*aninite,  of  which  mention  was 
made  at  the  commencement  of  this  report." 


Palaeontology  and  Zoology. 

In  this  division  Mr.  Whiteaves  reports  as  follows : — "  The  illustrated 
synopsis  of  the  fossils  of  the  Hamilton  Formation  of  Ontario,  with 
descriptions  of  some  new  species,  to  which  reference  was  made  in  the 
Summary  Report  of  last  yeai*,  has  been  published  and  distributed.  The 
fossils,  collected  by  Dr,  G.  M.  Dawson  in  1885  from  the  Mesozoic  rocks 
of  the  northern  part  of  Vancouver  Island  and  adjacent  coasts,  have  been 
studied,  and  a  critical  list  of  the  species,  with  descriptions  of  such  as 
are  believed  to  be  new,'  has  been  prepared  and  published  as  an  appen- 
dix to  Dr.  Dawson's  report  on  the  geology  of  that  district.  An  inter- 
esting series  of  fossils,  collected  by  Mr.  J.  B.  Tyrrell  in  1885  and  1886 
from  the  Cretaceous  and  Larimie  deposits  of  the  valleys  of  the  Saskat- 
chewan and  its  tributaries,  has  also  been  studied,  and  a  similar  list  of 
species,  with  descriptions  of  several  new  forms,  has  been  printed  as  an 
appendix  to  Mr.  Tyrrell's  report  on  Northern  Alberta.  A  paper> 
descnptive  of  the  whole  of  the  fossils  at  present  in  the  Museum  of  the 
Sm'vey  fi'om  the  Triassic  i*ocks  of  British  Columbia,  has  been  written 
during  the  year,  but  its  publication  has  been  defen*ed  in  consequence 
of  the  recent  receipt  from  Mr.  McConnell  of  some  additional  species 
collected  by  him,  during  the  summer  from  deposits  on  the  Liard  Biver. 
Theee  are  evidently  of  Triassic  age,  a  description  of  these  species  being 
deemed  essential  to  the  completeness  of  this  presentation  of  the  subject. 
The  generic  and  specific  affinities  of  these  fossils  from  the  Liai*d  Biver, 
however,  have  been  for  the  most  part  ascertained,  as  have  those  also  of 
a  small  but  remarkable  assemblage  of  species  recently  collected  by  Di*. 
Dawson  fi*om  the  Cretaceous  rocks  of  the  Lewis  Biver,  a  tributary  of 
the  Yukon.  A  preliminary  examination  has  been  made  of  a  series  o^ 
Cretaceous  and  other  fossils  obtained  during  the  year  by  Mr.  Tyi-rell 
from  the  Duck  and  Biding  Mountains  in  northern  Manitoba. 
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^*  Considerable  altei'ations  and  improvementa  have  been  made  in  the 
upper  flat  of  the  museum.  The  more  important  of  these  consist  of  the 
construction  of  six  large  and  new  upright  wall  cases,  three  for  the 
reception  of  fossils,  two  for  recent  shells,  and  one  for  birds.  One  of 
these  new  wall  cases  is  nOw  filled  with  the  remains  of  vertebrata  from 
the  Post  Tertiary  and  Tertiary  deposits  of  Canada,  which  have  been 
skillfully  re  arranged  by  Mr.  T.  C.  Weston.  To  this  series  an  impor- 
tant addition  has  been  made  during  the  year  in  the  shape  of  a  lower 
jaw,  with  several  vertebrae,  nbs  and  limb  bones  of  a  Mastodon^  which 
was  discovered  some  years  ago  in  a  peat  bog  near  Woodstock,  Out.  In 
two  of  the  other  new  wall  cases  the  larger  fossils  of  the  Carbonifeix>us 
and  Permo-Carboniferous  ix>cks  of  the  Lower  Provinces  are  now  dis- 
played to  much  better  advantage  than  heretofore,  these  specimens  also 
having  been  judiciously  re-aiTanged  by  Mr.  Weston.  Two  others  have 
been  devoted  to  the  exhibition  of  a  number  of  recent  shells,  of  large  and 
comparatively  large  size,  many  of  which  have  been  recently  acquired 
by  exchange.  The  whole  of  the  shells  in  these  now  cases,  and  in 
another  of  similar  size,  have  been  neatly  labelled  by  Mr.  H.  Broadbent, 
under  Mr.  Whiteaves'  directions,  the  number  of  labels  required  for  this 
purpose  being  377.  Mr.  Broadbent,  who  has  worked  in  this  department 
for  four  months,  has  also  labelled  each  specimen  in  the  extensive  series 
of  recent  mollusca  from  the  Pacific  coast  of  Canada  now  in  the  museum^ 
so  that  the  duplicates  can  be  more  readily  distributed  to  educational 
institutions,  and  has  placed  upon  exhibition  in  the  cases  a  number  of 
additional  specimens.  The  last  of  the  five  new  cases  now  contains  112 
specimens  of  Canadian  birds  belonging  to  the  family  Oscinse,  veiy  few 
of  which  had  previously  been  exhibited.  >    • 

"  On  the  31st  of  December,  1886,  there  were  44  mounted  specimens 
of  Canadian  mammals  and  142  of  Canadian  biixls  on  exhibition  in  the 
museum.  On  the  23i'd  of  December,  1887,  the  number  of  mounted 
specimens  on  exhibition  was,  mammals,  82  (including  a  fine  example 
of  a  puma,  shot  in  August  last  near  Victoria,  Vancouver  Island) ;  and 
birds,  352  ;  many  of  which  have  been  set  up  by  Mr.  Herring  during  the 
year.    To  most  of  these  specimens  a  provisional  label  has  been  attached. 

"  The  number  of  letters  written  is  a  little  over  200 ;  and  for  rather 
more  than  three  months,  in  the  absence  of  the  Dii*ector  on  field  work, 
the  duties  of  Acting  Director,  as  on  several  former  occasions,  have 
devolved  on  Mr.  Whiteaves. 

Mr.  Weston  reports  that  since  the  30th  of  December,  1886,  he  has 
spent  about  thi*ee  months  in  arranging,  cataloguing  and  labelling 
several  hundred  ethnological  specimens.  He  has  also  prepared  about 
150  microscopic  sections  of  rocks  from  various  foinnations.  Between 
13th  June  and  I7th  September,  56  days  were  devoted  by  him  to  field 
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work  and  to  the  examination  of  many  fossil  localities  between  Cape 
Bosier  and  Point  Levis.    In  this  exploration  Mi\  Weston  was  assisted 
by  Mr.  L.  M*  Lambe.    A  few  days  were  subsequently  spent  in  collect- 
ing fossils  at  Grimsby,  Ont.    Through  the  kindness  of  Mr.  E.  Thomp- 
son, of  Grimsby,  an  unusually  fine  example  of  Arthrophycus  (or  Harlania) 
Harlani  was  secured  for  the  museum.    The  rest  of  Mr.  Weston's  time 
has  been  occupied  in  museum  work  in  the  palseontological  department. 
Mr.  H.  M.  Ami  reports  that  during  the  earlier  portion  of  the  past 
year  he  was  engaged   in  determining,  classifying  and  labelling  the 
large  series  of  Silurian  fossils  collected  by  Mr.  Weston  in  1886,  at 
various  localities  on  the  Arisaig  shore,  at  Cape  George  and  at  Loeha- 
ber  Lake,  and  in  Antigonish  county,  N.S.,  from  rocks  which  range  in 
age  from  the  Medina  to  the  Lower  Helderberg.     He  has  also  deter- 
mined the  Gmptolites  collected  by  Dr.  Selwyn  at  Matane,  and  has 
helped  Mi\  Whiteaves  in  the  examination  of  some  Devonian  fossils  from 
Western  Ontario.    He  has  prepared  systematic  lists  of  labels,  which 
have  since  been  printed,  for  the  fossils  of  the  Hamilton  Formation  of 
Ontario  enumerated  in  Mr.  Whiteaves'  "Contributions  to  Canadian 
Palaeontology,"  Vol.  1,  part  2,  and  for  the  graptolites  of  the  L^vis 
Formation.    Collections  from  the  duplicates  in  the  museum  have  been 
selected  and  labelled  by  him  and  sent  to  the  following  institutions  or 
persons : — (1)  To  Laval  University,  Quebec,  fossils  ;  (2)  to  Mr.  W.  B. 
Clark,  of  Johns  Hopkins  University,  Baltimore,  fossils,  in  exchange  for 
other  specimens ;  and  (3)  to  the  Eev,  Hector  Currie,  of  Thedford,  Ont., 
recent  shells  in  exchange  for  Devonian  fossils.     Small  collections,  for 
special  purposes,  have  also  been  forwarded  for  examination  to  Messrs. 
G.  F.  Matthei^,  E.  O.  Ulrich  and  C.  D.  Walcott.    During  the  month  of 
September  and  part  of  October,  Mr.  Ami  was  engaged  in  assisting  Dr. 
Ells  and  Professor  Bailey  in  their  field  explorations  of  vai-ious  parts 
of  the  Province  of  QuebeQ,  by  collecting  fossils  with  a  view  to  ascertain 
the  exact  geological  horizon  of  the  rocks  from  which  they  were  obtained. 
SiDCe  his  return  from  the  field  he  has  examined  the  somewhat  extensive 
collections  of  Natural  History  specimens  of  various  kinds,  which  Mr. 
D.  N.  St.  Cyr  brought  to  Ottawa  for  identification,  on  behalf  of  the 
Quebec  Government.      These  collections  are  intended  to  form    the 
nacleus  of  a  museum  in  connection  with  the  Department  of  Instruction 
at  Quebec^  and  consist  of  a  large  series  of  Canadian  fossils,  mostly  from 
the  Province  of  Quebec,  and  numerous  species  of  marine,  land  and  fresh 
water  ahells,  with  other  invertebrata,  from  the  gulf  or  valley  of  the  St. 
Lawrencey  exotic  shells  and  the  like.    These  collections  have  since  been 
named,  labelled  and  catalogued  by  Mr.  Ami,  under  the  supervision  of 
Mr  Whiteaves,  and  duly  forwarded  to  Quebec. 
4 
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As  in  previous  years,  the  whole  of  the  drawings  required  for  the 
illustration  of  palaeontological  reports  have  been  carefully  and  skillfully 
prepared  by  Mr.  L.  M.  Lambe. 

The  following  collections  have  been  received  during  the  year  from 
members  of  the  staff  or  from  gentlemen  engaged  in  the  work  of  the 
Survey : — 

Dr.  A.  RC.  Selwyn:— 

About  60  specimens  of  graptolites  from  the  shales  of  the  L^vis 
formation  at  Matane,  Que. 

Dr.  R.  Bell:— 
About  250  specimens  of  fossils  from  the  Silurian  rocks  of  Lake 

Temiscaming. 
One  skin  of  a  black  hare  from  Paish  ko-tchagami  Lake. 
About  120  specimens  of  coleoptera  and  fifty  of  lepidoptera  from 

the  Upper  Ottawa  region,  extending  from  Temagami  Lake  and 

the  Montreal  Eiver  to  the  source  of  the  Ottawa  River,  due  north 

of  Ottawa. 
One  Star-nosed  Mole  (jCondylura  cristata)  from  Ottawa. 
One  Jumping  Mouse  (^Zapus  Hudsonicus)  from  the  Albany  River. 

Dr.  G.  M.  Dawson : — 

One  Field  Mouse  (Arvicola  riparid)  from  Finlayson  Lake,  Liard 
River,  N.W.T. 

One  Red  Squirel  {Sciurus  Hudsonicus)  from  the  Yukon  River  at 
the  confluence  of  the  Lucas  and  Pelly. 

One  Northern  Flying  Squirrel  (Sciuropterus  volucella,  var.  Hudson- 
icus) from  Chilkoot  Inlet. 

One  Spotted  Sandpiper  {Actitis  macularia)  from  the  Cassair  disti'ict, 
B.C. 

One  Northern  Pacific  Kittiwake  (Eissa  tridactyla^  polUcaris)  from 
Frances  Lake,  KW.T. 

A  small  series  of  fresh  water  shells,  including  some  remarkable 
varieties  of  Limnosa  ampla,  from  Frances  and  Finlayson  lakes 
and  the  Lewis  River. 

Several  specimens  of  graptolites  from  the  presumably  Cambro-Silu- 
rian  shales  of  the  Dease  River,  and  thirty-five  specimens  of  fos- 
sils from  the  Cretaceous  rocks  of  the  Lewis  River. 

Dr.R.  W.Blls:— 
A  series  of  about  50  specimens  of  fossils  from  the  L^vis  Foi*mation 
at  various  localities  in  the  province  of  Quebec. 
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Dr.  E.  W.  Ells  and  H.  M.  Ami  :— 

Porty  specimens  of  fossils  from  the  Chaudidre  Eiver,  Q.,  near  the 

i-ailway  bridge. 
Twenty  specimens  of  fossils  from  the  Hudson  Biver  formation,  near 

St.  Nicholas,  Q. 
Aboat  twenty  specimens  of  fossils  from  Point  L^vis  and  South 

Quebec. 
Several  fossils  from  Champlain  Street,  and  foot  of  Citadel  Hill, 

Quebec. 
About  twenty  fossils  from  the  Montmorency  Eiver,  and  the  same 

number  from  Bois  BrCil6  and  St.  Blondin,  Q. 

Prof.  John  Macoun  : — 

Fifty-six  species  of  birds,  represented  by  90  skins,  and  two  mammals, 
from  Vancouver  Island ;  also  a  large  number  of  marine  shells 
and  other  invertebrata,  and  of  land  and  fresh  water  shells,  fix>m 
the  same  locality. 

B.  G.  McConnell  :— 

An  interesting  series  of  fossils  from  the  Triassic  and  Cretaceous 
rocks  of  the  Liard  Eiver. 

J.  B.  Tyn-ell  and  D.  B.  Dowling  :— 

450  specimens  of  Cretaceous  fossils^  twenty-foui*  of  butterflies  and 
three  of  mammals  from  Duck  and  Biding  Mountains,  in  north- 
ern Manitoba. 

Prof.  L.  W.Bailey :— 
Fossils  from  the  Beccaguimic  Eiver,  N.B.,   from   various  places 
around  Lake  Temiscouata,  Q.,  and  from  Bois  Briild  and  St.  Blon- 
din, Q. 

T.  C.  Weston  :— 

About  1,000  specimens  of  fossils  collected  at  various  localities  be- 
tween  Cape  Eosier  and  Point  L^vis,  Q.,  and  about  300  speci- 
mens of  forty  species  of  Niagara  fossils  ftom  Grimsby,  Ont. 

H.  M.  Ami : — 

•Collections  of  fossils  from  Pointe  aux  Ti^embles,  Mount  Wissick, 
Tuladi  Eiver,  Tuladi  Lake  and  other  places  near  Lake  Temis- 
couata. 

W.  Mclnnes : — 

Silurian  fossils  from  rocks  south  of  Bimouski,  Q. 
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H.  P.  Brumell  :— 

Five  specimens  of  fossiliferous  Trenton  limestone  from  Campbell- 
ford,  Ont. 

The  additions  to  these  departments  of  the  museum,  by  presentation 
and  purchase,  are  as  follows  : — 

By  Presentation : — 
Charles  B.  Fish,  St.  John,  N.  B.  :— 
Specimen  of  Lepidodendron  Stembergiiy  from  the  Millstone-grit  of 
Newcastle,  N.  B. 

J.  W.  Tyrrell,  Weston,  Ont.  :— 

One  female  **  Blue "  Fox,  Vulpes  IdgopuSj  var.  fuHginosus  (trapped 
Januaiy  12th,  1886) ;  one  Arctic  Fox,  Vulpes  lagopus,  in  winter 
coat ;  one  Binged  Seal,  Phoea  fcetida  (something  under  a  week 
old);  two  Hudson's  Bay  Lemmings,  Ouniculus  torquatus;  one 
Polar  Hare,  Lepus  timiduSy  var.  arcticus,  in  winter  coat ;  all  from 
Ashe  Inlet,  Hudson's  Strait. 

G.  Seifert,  Fabrique  St.,  Quebec : — 
Three  specimens  of  the  Fresh-water  Pearl  mussel  (Margaritana  mar- 
garitifera)  with  a  number  of  pearls  from  the  same  species. 

W.  F.  Whitcher,  Ottawa  :— 
Skin  of  Kit  Fox  (  Vulpes  velox)  from  Antelope  Lake,  Assiniboia. 

Prof.  E.  Hull,  Director  Geological  Suruey  of  Ireland,  Dublin: — 
Two  specimens  of  Oldkamia  antiqua  from  Carrick  Mountain,  Wick- 
low,  and  two  of  OWumia  radiata  from  Bray  Head,  Wicklow. 

H.  Bartlett,  Ottawa  :— 
Specimen  of  an  Osprey  (^Pandion  Juiliostus  CaroUnensis)  shot  on  the 
Bideau  Biver  near  Ottawa. 

W.  P.  Lett,  Ottawa  :— 

One  Sora  Bail  (Parzana  Carolina)  also  shot  on  the  Bideau  Biver 
near  Ottawa. 

Sir  William  Dawson,  C.M.G.,  Ac.  :— 
Specimen  of  Flustra  serrulata,  Busk,  from  Murray  Bay. 

T.  G.  White,  Ottawa  :— 
Four  specimens  of  Wilson's  Meadow  Mouse  (Arvicola  riparia)  from 
near  Ottawa. 
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W.  J.  Bayley,  New  Edinburgh  :— 

One  adult  female  of  the  Marsh  Harrier  (Circus  Hudsonicuf)  shot  at 
BritaDnia  Bay,  near  Ottawa. 

D.  N.  St.  Cyr,  Department  of  Public  Instruction,  Quebec ; — 

One  young  Harp  Seal  (Phoca  Groenlandica)  apparently  about  five  or 

six  weeks  old.    ' 
Specimen  of  Mppopus  maculaitis, 

H.  Li.  Poole,  Manager  Acadia  Coal  Mines,  Stellai-ton,  N.  B. : — 

Fine  specimen  of  Lepidodendron  personatum  from  the  coal  measures 
at  Westville,  Pictou  Co.,  N.S. 

Percy  Woodworth,  Kentville,  N.S.  :— 

SLz  specimens  of  insects  and  two  foetal  mice,  from  Digues  Island, 
Hudson's  Bay. 

W.  F.  MacKay,  Fort  Albany,  James'  Bay  :— 

Three  specimens  of  biixis  from  the  Albany  district. 

By  Purchase  : — 

Head  of  adult  Bull- walrus  (Odohcenus  rosmarus)  and  skin  of  a  White 
Wolf  (Cams  lupus,  var.),  both  from  Ashe's  Inlet,  Hudson's  Strait. 
The  walrus  was  shot  on  the  10th  of  April,  1886,  was  eleven  feet 
long  and  weighed  about  2,500  lbs.  The  white  wolf  was  shot  by 
an  Eskimo  in  the  winter  of  1885-86,  about  30  miles  north  of 
Ashe  Inlet,  or  in  Lat.  63°  N.,  and  Long.  71^  30  W. 

XJnderjaw  (with  two  teeth  in  place)  vertebi«,  ribs  and  limb-bones  of 
Mastodon  found  in  1871  in  a  peat  bog  near  Woodstock,  Ont 

Specimen  of  an  adult  female  Puma  (Felis  concolor)  shot  in  August, 
1887,  near  Victoria,  V.  I. 

One  Eed  Fox  (  Vulpes  vulgaris). 

One  Kit  Fox  (  Vulpes  velox)  from  near  Calgary,  N.W.T. 

One  young  Whooping  Citine  (Grus  Americana)  and  one  adult  Frank- 
lin's Gull  (Larus  Franklini)  both  from  Manitoba. 

Eemarkable  colour  variety  of  the  Bough-legged  Buzzaixi  (ArcMbuteo 
lagopus)  shot  near  Ottawa. 


Botany, 


On  the  work  in  this  section  during  the  year,  Professor  Macoun 
reports  as  follows  : — "  In  January,  February  and  March,  I  was  occu- 
pied with  correspondence  and  in  examining  and  classifying  a  very 
large  quantity  of  miscellaneous  cryptogamic  matter. 
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"  My  results  have  since  been  submitted  to  specialists,  and  their  par- 
tial reports  are  now  in  my  hands. 

"  The  collection  of  Canadian  Fungi,  npwai*ds  of  600  species,  now  in 
the  Museum,  has  been  named  by  Mr.  J.  B.  Ellis,  of  Newiield,  N.J. 

'^  Dr.  Nils  Conrad  Kindberg,  of  Luskoping,  Sweden,  has  examined 
the  mosses,  and  has  confirmed,  or  coiTCCted  my  determination,  and  the 
list  of  Canadian  mosses  has  been  increased  to  n^rly  600  species,  many 
of  them  new,  not  only  to  Canada,  but  to  science.  The  Hepatic®  or 
Liverworts  are  difficult  to  determine,  but  good  progress  is  being  made 
in  this  work.  More  than  100  species  are  now  in  the  hands  of  Mr. 
Pearson,  of  Manchester,  who  is  the  highest  authority  in  England  on 
this  class  of  plants. 

"  On  the  8th  of  April,  I  left  Ottawa  for  Vancouver  Island,  arriving 
there  on  the  15th.  From  that  time  to  the  end  of  August,  I  was  occu- 
pied in  collecting  specimens  of  the  flora  of  the  island  and  in  determin- 
ing the  distribution  of  its  forest  trees  and  the  character  of  its  soil  as 
indicated  by  the  vegetation. 

"  My  reseai'ches  extended  from  Victoria  to.Connox  on  the  east  coast, 
with  frequent  excursions  to  points  in  the  interior.  Crossing  from  Qua- 
licum  to  Alberni  I  went  in  a  canoe  to  Cape  Beall  on  the  outer  coast. 
The  islands  in  Barclay  Sound  were  examined,  and  in  prosecuting  the 
examination  of  the  country  inland  the  following  mountains  were  as- 
cended : — 

Feet. 

Mt  Erskine  on  Salt  Spring  Island 1,275 

Mt  Finlayson  near  Groldstream,  Vanoouver  Island.  1,350 

Mt  Benson  at  Nanaimo. 3.363 

Mt  Prevost  at  Somenos 2,700 

Mt.  Arrowsmith  near  Qualicum 5,976 

Mt  Mark  at  Home  Lake 3,080 

Fifteen  hundred  species  of  plants  were  collected. 

Since  my  return  in  September,  I  have  been  fully  occupied  sorting 
and  determining  the  specimens  collected  during  the  summer,  and  in 
writing  the  fourth  part  of  the  Catalogue  of  Canadian  Plants,  a  portion 
of  which  is  now  passing  through  the  press. 

During  the  yeai*  1886-87  there  were  placed  in  the  Herbarium  4,305 
sheets  of  specimens,  as  follows  :— 

Canadian, 752 

American * 1,807 

European 750 

Cryptogams • 996 

4,304 
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Prom  the  herbarium  5,905  sheets  of  dnplieate  specimens  were  dis- 
tributed either  to  individuals  in  exchange  for  specimens  received,  or 
to  scientific  institutions.  Among  the  latter  were  the  British  Museum, 
McGill  and  Queen's  Colleges  in  Canada,  and  the  Hai-vard  University 
herbarium  in  the  United  States. 

Dr.  Dawson  has  brought  back  from  his  last  summer's  field  of  labor 
on  the  Upper  Yukon  a  valuable  and  interesting  collection  of  plants 
and  although  but  a  cursory  examination  has  been  made  of  them,  they 
show  conclusively  that  the  summer  climate  there  is  neither  cold  nor  wet 

Mi\  J.  M.  Macoun  acts  as  botanical  assistant  during  the  winter  and 
takes  care  of  the  herbanum,  while  during  the  summer  he  accompanies 
one  or  other  of  the  exploring  parties  in  the  field,  taking  every  oppor- 
tunity to  make  botanical  and  zoological  observations  and  collections. 
Besides  the  botanical  work  here  recoixied,  Professor  Macoun  made 
valuable  zoological  collections  during  the  summer  which  ai'e  referred 
to  in  the  report  on  that  section  by  Mr.  Whiteaves. 

MAPS. 

British  Columbia. — The  map  of  the  western  part  of  Vancouver  Island 
and  adjacent  coast,  scale  eight  miles  to  one  inch,  has  been  published 
with  Part  B  of  the  Annual  Eeport,  1886. 

Mr.  Bowman  during  the  year  has  completed  the  following  maps  and 
plans : — 

Area  in  Square  Miles. 

1.  Revised  map  of  the  southern  interior  of  British 

Columbia,  scale  8  miles  to  1  inch 28,914 

2.  Map  of  Cariboo  district,  scale  2  miles  to  1  inch, 

about 2,720 

3.  Plans  of  eleven  creeks  showing  placer  mines  and 

quartz  ledges  and  embracing  together  about 

249}  square  miles,  as  follows : — 
(1.)  LitUti  Snowshoe  and  Keithley  Creeks,  scale  2} 

inches  to  1  mile 54 

(2.)  Sugar,  Hardscrabble   and   Slough   Creeks,   3 

inches  to  1  mile 49 

(3.)  Antler  Creek,  scale  (about)  26  chains  to  1  inch.  38 
(4.)  Cunningham  Creek  do  27}  do  do  .  34 
(5.)  Lightning  Creek  do    400  feet  do       .         17 

(6.)  Grouse  Creek,  scale  do  25  chains  do  .  14 
(7.)  Island  Mountain   and  Mosquito  Creek,  scale 

(about)  480  feet  to  1  inch 3} 

(8.)  Harvey  Creek,  scale  (about)  19  chains  to  1 

inch 3t 

(9.)  Williams  Creek,  scale  (about)  400  feet  to  1  inch.        12 

(10.)  Hixon  Creek,  scale  2}  inches  to  1  mile 24 

(11.)  do  do    about  10  chains  to  1  inch. .  i 
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North  West  Territory. — ^Mr.  J.  B.  TyiTell's  map  of  the  country  be- 
tween the  Upper  Bow  and  the  North  Saskatchewan  Bivers  is  engraved, 
and  accompanies  Part  J.,  Annual  Beport,  1886 ;  scale  8  miles  to  1  inch ; 
area  45,000  square  miles. 

Manitoba  and  Western  Ontario, — ^The  map  of  the  Lake  of  the  Woods 
to  illustrate  Mr.  Lawson's  report  on  that  region  was  published  early  in 
the  year;  scale  2  miles  to  1  inch ;  area  3,456  square  miles. 

Mr.  E.  D.  Ingall's  map  of  Silver  Mountain  and  vicinity  is  engraved  ; 
scale  20  chains  to  1  inch  ;  area  45  square  miles.  Also  sketch  map  of 
Thunder  Bay  mining  region;  scale  4  miles  to  1  inch;  area 3,000 square 
miles. 

Mr.  Cochrane  has  continued  the  revision  of  sheet  115  in  the  field 
from  17^  July  to  the  2nd  September,  having  examined  and  corrected 
about  250  square  miles.  Copies  were  made  of  about  55  miles  of  the 
plans  of  the  Wellington,  Grey  and  Bruce  railway :  scale  200  feet  to  1 
inch. 

Ml*.  Coste  has  a  plan  of  the  townships  of  Madoc  and  Marmora,  county 
of  Hastings,  ready  for  publication.    Scale  2  miles  to  1  inch. 

For  two  weeks  during  the  summer  Mi'.  Barlow  was  engaged  survey- 
ing I'oads,  range  lines,  &c.,  to  aid  in  the  compilation  of  the  map  of 
Oarleton  county.    Scale  4  miles  to  1  inch. 

Quebec. — The  south-east  J  of  the  Eastern  Townships  map  is  com- 
pleted and  will  accompany  Part  J  Annual  Beport,  1886.  Scale  4  miles 
to  1  inch.    Area  4,500  square  miles. 

Professor  Bailey  and  Mr.  Mclnnes  are  working  on  \  sheets,  VT  N.  B. 
and  18  S.  E. 

The  map  of  Ottawa  and  Pontiac  counties  remains  as  last  reported. 

New  Brunswick. — J  sheet,  No,  2,  N.  W.,  has  been  published.  Scale  4 
miles  to  1  inch.    Area  1,512  square  miles. 

Nova  Scotia — J  sheets,  No.  4  N.  E.  and  4  S.  E.  are  being  drawn. 


LIBRARY. 

Dr.  Thorburn  reports  that  5,075  copies  of  the  various  publications  of 
the  Survey  were  distributed  during  the  year,  inclading  Annual  Beports, 
special  reports  and  mf  ps.  Of  these  3,980  were  distributed  in  Canada, 
the  remainder  were  sent  as  exchanges  to  scientific  and  literary  institu- 
tions and  individuals  in  the  United  States,  South  America,  Euix)pe, 
India,  China,  Japan,  Australia,  &c. 

The  number  of  reports  in  Fj\'nch  sent  out  was  663. 


Digitized  by  VjOOQ IC 


•CLWYii.]  STAFF,  APPROPRIATION,  EXPENDITURE,  ETC.  b1  A 

There  were  received  as  exchange  during  the  past  year  1,02'7  publica- 
tions, including  reports,  transactions,  proceedings,  memoirs,  periodicals, 
pamphlets,  and  maps. 

There  were  added  to  the  Library  during  the  year  82  publications  by 
purchase,  besides  3Y  scientific  magazines  and  periodicals  on  geological, 
mineralogical  and  natural  history  subjects  subscribed  for. 

The  number  of  volumes  bound  was  281. 

The  letters  received  in  connection  with  mattera  relating  to  the 
Library  and  the  distribution  of  the  geological  publications  were  1,211, 
whereas  those  sent  out  during  the  same  period  were  1,315. 


VISITORS. 

The  Dumt)er  of  visitors  to  the  Museum  during  the  year  from  the  1st 
of  January  to  the  31st  of  December  was  17,575  or  throe  thousand  more 
than  in  any  previous  year. 

STAFF,  APPROPRIATION,  EXPENDITURE  AND  GORRESPONDENOE. 

The  strength  of  the  staff  at  present  employed  is  53,  viz.,  professional, 
36,  ordinaiy,  1*7. 

During  the  calendai*  year  the  following  appointments  were  made  to 
the  permanent  staff : — 

Mr.  Eugene  Coste,  Mining  Engineer. 
Mr.  Amos  Bowman,  Field  Geologist. 
Mr.  A.  C.  Lawson,  do 

The  amount  available  for  the  fiscal  year  ended  30th  June,  1887, 
was: — 

dvil-liBt  salaries,  appropriation $40,650  00 

General  purposes,  do        56,995  32 


$97,645  32 


The  expenditui*e  may  be  summarized  under  the  divisions  named  as 
follows : — 

avil-list  salaries $38,450  00 

Wages,  temporary  employes 19,766  00 

Exploration  and  survey 19,144  58 

Indian  and  Colonial  Exhibition 5,700  83 

Printing  and  lithography 11,389  02 

Parchase  of  specimens 865  05 
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Purchase  and  binding  of  books,  and  purchase  of  instru- 
ments   626  8$ 

Laboratory  apparatus  and  chemicals 89  0& 

Stationery,  mapping  material  and  Queen's  Printer 1,087  21 

Incidental  and  other  expenses ^ 2,286  47 

$99,303  93 
Less  paid  in  1886 8,837  48 

$90,466  45 
Advance  to  field   explorers   and    others   on  account 

1887-88 3,930  4 

Unexpended  balance  civil-list  appropriation 2,200  00 

Unexpended  balance  of  contingency  appropriation 1,048  43 

$97,645  32 

The  correspondence  of  the  branch  shows  a  total  of  8,489  letters- 
Rent,  and  6,505  received,  from  1st  January  to  Slst  December,  1887. 

ALFRED  E.  C.  SELWYN, 

Director^ 


1888. 

During  the  summer,  between  the  middle  of  July  and  October,  I 
visited  and  examined  certain  places  for  the  purpose  of  investigating 
questions  in  connection  with  the  work  of  the  Survey,  and  the  discoveiy 
and  development  of  valuable  economic  minerals.  Among  them  may  be 
mentioned  the  apatite  and  iron  ore  deposits  near  the  village  of  Carp, 
in  the  townships  of  Huntley  and  Fitzroy,  the  borings  for  gas  and  petro- 
leum at  St.  Grdgoire  and  Maison-Neuve  in  Quebec,  at  and  to  the  west 
of  Collingwood  in  Ontario,  and  near  Lake  Dauphin  in  Manitoba.  The 
whole  of  the  month  of  August  was  devoted  to  the  study  of  the  great 
mineral  bearing  belt  which  occupies  the  shores  of  the  north  channel  of 
the  Georgian  Bay  of  Lake  Huron  and  extends  from  Sault  St.  Marie  to- 
Sudbury.  Within  this  belt  are  situated  not  only  the  newly  discovered 
nickel-copper  and  gold-bearing  deposits  in  the  vicinity  of  Sudbury,  but. 
also  the  old  and  now  abandoned  Bruce  and  Wallace  mines,  and  a  num- 
ber of  other  promising  deposits  of  copper  ore,  argentiferous  galena  and 
inm  ore,  which  seem  only  to  require  energy  and  en-.erprise  to  convert 
them  into  profitable  mines.  The  Vonnilion  or  Tough  gold  mine  near 
Whitefish  station  on  the  Sault  St.  Marie  branch  of  the  Canadian  Pacific 
Eailway  was  visited.    Some  of  the  rock  obtained  from  the  vein  is  mar- 
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vellously  rich  in  visible  free  gold,  bat  it  is  not  easy  to  predict  what  the 
future  of  these  mines  will  be.  At  the  date  of  my  visit,  only  one  shaft, 
-which  strangers  were  not  permitted  to  examine,  had  bee  i  sunk  on  the 
deposit,  apparently  a  bed  of  quartz  two  to  three  feet  thick  running 
with  the  stratification,  or  about  E.KE  and  W.S.W..  in  a  vertical  atti- 
tude. Fine  grained  diorite,  and  altered  greenish  sandstone  and  schists 
of  the  usual  Huronian  type  constitute  the  country  rock,  and  on  the 
summit  of  a  ridge  of  this  diorite,  a  few  hundred  yards  to  the  south,  a 
pit  about  20  feet  deep  ^ad  been  sunk  in  a  fragmentary  feiTuginous 
mass  which  shows  both  free  gold  and  films  of  native  copper,  while 
pyrrhotite,  and  yellow  and  purple  sulphurets  of  copper  occur  impreg- 
nating the  diorite  as  they  do  in  the  Stobie,  Copper  Clift*  and  Evans 
mines  at  Sudbury.  The  gener&l  geological  features  of  this  region 
appear  to  correspond  very  closely  with  those  observed  around  the  Lake 
of  the  Woods  where  also  a  number  of  gold-bearing  quartz  veins  have 
been  discovered,  one  of  which,  opened  during  the  past  year  about  seven 
miles  S.E.  from  Eat  Portage,  opposite  Quarry  Island,  has  afforded  a 
large  number  of  specimens,  even  richer  in  free  gold  than  those  from 
the  Vermilion  Mines.  The  vein  is  a  somewhat  ferimginous  quartz  tra- 
versing a  dioritic  or  hornblendic  schist  near  its  contact  with  the  granite 
mass  of  Quarry  Island,  and  if  the  material  can  be  got  in  quantity  the 
ownei*s  have  here  an  exceptionally  rich  mine.  It  is  known  as  the  Sultana 
mine,  but  does  not  appear  to  be  the  same  vein  as  that  described  by  Mi\ 
Coflte,  p.  17  K,  Geological  Survey  Report  1882-84,  as  the  Sultana  Lead, 
and  of  which  ho  says,  "  I  do  not  think  it  is  auriferous." 

The  subject  of  natural  gas  in  Canada  was  referred  to  in  my  last  sum- 
mary report.  Since  then  I  have  informed  quite  a  number  of  enquirers 
that  almost  in  any  part  of  the  Ontario  peninsula,  more  especially  south 
and  west  of  the  outcrop  of  the  Trenton  limestone  which  extends  from 
Port  Hope  to  CoUingwood,  the  chances  of  striking  natural  gas  and 
petroleum  are  as  good  as  they  are  in  Ohio.  I  am  infonned  that  several 
borings  are  now  in  progress  to  test  the  question,  and  steps  have  been 
taken  to  secui*e  an  accurate  record,  and  samples  for  examination,  of  the 
strata  passed  through  in  these  borings. 

Cost  of  season's  work  was  $852.60. 


Dr.  G.  M.  Dawson,  assisted  by  Mr.  J.  McEvoy,  was  occupied  during 
the  past  summer  in  canning  out  a  somewhat  detailed  geological  exam- 
ination of  part  of  the  southern  interior  of  British  Columbia.  This 
region  had  been  subjected  to  a  general  geological  reconnaissance  by 
Dr.  Dawson  in  18*77,  and  a  preliminary  geological  map  and  report  were 
published  as  the  result  of  the  work.    Since  the  completion  of  the 
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Canadian  Pacific  Railway,  however,  the  impoi'tance  of  this  particular 
portion  of  British  Columbia  has  much  increased,  and  Mr.  A.  Bowman 
was  in  consequence  instructed  to  carry  on  work  there  in  1882  and  1883. 
Much  of  his  time  was  devoted  to  topographical  measm*ement  and 
delineation,  as  the  physical  features  of  the  region  are  very  complicated 
and  in  some  places  hold  a  close  relation  to  the  geological  structure.  A 
map  embodying  the  result  of  Mr.  Bowman's  geographical  work  was 
prepared  and  published  last  winter,  and  is  a  great  advance  on  anything 
previously  existing  for  the  region  covered  by  it,  which  is  practically 
identical  with  that  of  Dr.  Dawson's  reconnaissance  map  of  18*77.  This 
map  was  regai*ded  as  the  basis  for  a  more  detailed  geological  map,  but 
from  the  complicated  geological  structure  which  Dr.  Dawson's  close 
examination  during  the  past  summer  has  revealed  in  some  parts  of  the 
district,  it  may  perhaps  eventually  be  found  desirable  to  complete  the 
geological  map  on  a  larger  scale.  Dr.  Dawson  furnishes  the  following 
outline  of  his  work,  in  connection  with  which  he  left  Ottawa  on  the 
14th  of  June,  returning  on  the  30th  of  October  : — 

"  On  beginning  the  work  of  the  past  season,  I  thought  it  probable 
that  with  the  information  already  in  hand  it  might  be  possible  to  revise 
the  geology  of  the  arena  covered  by  the  map  of  187*7  and  1887,  and  to 
re-examine  the  various  doubtful  points  within  the  area  in  the  couree  of 
the  summer.  Before  field  work  was  begun,  however,  I  arranged  to 
meet  Mr.  Bowman,  and  on  discussing  the  matter  with  him  found  that 
more  than  I  had  supposed  remained  to  be  done,  and  later,  as  the  work 
progressed,  unexpected  complications  of  structure  presented  themselves, 
rendering  necessary  a  close  re-examination  of  certain  parts  of  the  dis- 
trict. There  were  also  considerable  gaps  in  the  geogi*aphical  outlines 
and  topography  of  the  map  which  we  were  obliged  to  fill,  and  it  soon 
became  evident  that  it  would  be  better  to  go  over  a  portion  of  the 
region  in  a  somewhat  detailed  manner  than  to  make  disconnected 
observations  over  the  entire  area  of  the  sheet.  The  operations  were, 
therefore,  practically  confined  to  a  district  having  an  extreme  length 
of  about  130  miles  with  an  extreme  breadth  of  about  70  miles,  which 
occupies  the  central  portion  of  the  map  sheet  above  referred  to. 

**  The  geographical  and  topographical  part  of  the  work  was  chiefly 
performed  by  Mr.  McEvoy. 

"The  geological  observations  have  cleared  up  several  points  pre- 
viously in  doubt  and  have  resulted  in  the  definite  outlining  of  the  prin- 
cipal formations  in  the  area  covered,  but  much  yet  remains  to  be  done 
before  the  present  observations  can  be  presented  in  a  connected  and 
satisfactory  form,  in  combination  with  the  facts  ascertained  by  Mr. 
Bowman,  as  a  supplement  to  those  of  1877.  I  shall,  therefore,  here 
confine  my  remarks  to  notes  on  certain  points  which  appeal*  to  have 
tan  immediate  economic  interest. 
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"The  discovery  of  coal  in  the  vicinity  of  Kamloope,  which  occuiTed 
last  winter,  has  attracted  some  attention  to  the  coal  question  in  this 
interior  part  of  the  province,  and  was  one,  among  other  reasons,  for  the 
present  re-examination  of  the  district.  The  coals  found  in  this  region 
occur  at  the  base  of  the  Tertiary  formation,  in  beds  of  ordinary  sedi- 
mentaiy  origin,  while  the  upper  portion  of  that  formation  is  composed 
of  volcanic  rocks,  largely  basalts.  Unlike  most  Tertiary  fuels,  however, 
these  were  found,  in  some  places,  to  assume  the  character  of  bituminous 
coals.  This  is  the  case  with  one  of  the  seams  known  for  many  years  near 
the  junction  of  the  Nicola  and  Cold  water  Eivers,  and  also  with  that  of 
the  Indian  Eeserve  on  the  North  Thompson.  These  localities,  with 
others  in  which  lignites  occur,  are  described  in  the  Keport  of  Progress  for 
1877-78.  The  coal  near  Kamloops  is  also  a  bituminous  coal,  and 
though  the  seams  so  far  found  are  quite  thin,  the  locality  appear  to  be 
worthy  of  examination  on  account  of  its  nearness  to  the  railway.  The 
rocks  in  which  the  coal  occurs  form  a  local  extension  of  the  Tertiary 
basin  which  is  somewhat  wide-spread  in  the  vicinity  of  Kamloops 
Lake,  and  even  should  no  really  workable  bed  be  found  at  this  spot^ 
the  mere  occuirence  of  coal  here  points  to  the  probability  of  the  exist- 
ence of  thicker  seams  elsewhere  in  the  basin.  Excellent  lignite,  in 
seams  of  good  thickness,  has  lately  been  found  near  Vermilion  Forks 
on  the  Similkameen,  but  from  the  isolation  of  this  locality  can  at 
present  be  of  local  use  only.  The  lignite  reported  near  Quilchana  on 
Nicola  Lake  is  of  inferior  quality  and  scarcely  suitable  even  for  local 
nse. 

"  The  work  of  the  past  summer  has  proved  that  the  sandstones^ 
shales,  &c.,  with  which  the  coal  is  associated  really  underlie  but  limited 
portions  of  the  whole  area  covered  by  the  Tertiary  rocks,  and  appear 
to  have  been  deposited  in  isolated  basins,  a  fact  scarcely  realized  before. 
This  rondei-s  the  thorough  examination,  by  boring  or  otherwise,  of  the 
localities  where  either  coal  or  lignite  occurs  very  desirable.  A  further 
study  of  the  region  near  the  confluence  of  the  Nicola  and  Gold  water 
Bivers  indicates  that  this  is  one  of  the  most  promising  places  for  coal 
mining  which  has  yet  been  discovered  in  the  region. 

*' "While  speaking  of  the  Tertiary  formation,  it  may  be  noted  that 
important  beds  of  trachyte  occur  in  a  number  of  places  among  its  vol- 
canic materials,  and  that  in  one  of  these,  a  few  miles  to  the  north-west 
of  the  head  of  Stump  Lake,  opaline  silica  and  hyalite  were  found  to  be 
developed  in  small  vesicular  cavities.  While  nothing  which  can  be 
classed  as  precious  opal  was  actually  observed,  the  locality  would  appear 
to  be  worthy  of  close  examination,  as  the  matrix  is  identical  in  charac- 
ter with  that  yielding  precious  opal  in  Hungary  and  elsewhere. 

<<  The  working  of  placer  gold  deposits  has  been  in  progress  for  many 
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yeara  in  a  number  of  places  scattered  over  this  region,  and  though  no 
extremely  rich  deposits  like  those  of  Caribc*o  have  been  discovered,  a 
large  amount  of  gold  has  been  obtained  in  the  aggregate,  even  without 
including  that  got  along  the  Fraser  and  Thompson  Rivera.  Tranquille 
River,  Cherry  Creek,  Mission  Creek  and  the  Similkameen  River  have 
been  almost  or  quite  continuously  worked  since  their  firet  discovery, 
either  by  whites  or  Chinese,  and  still  continue  to  yield  remnnerative 
quantities  of  gold.  The  discovery  of  Granite  Creek,  a  tributary  of  the 
North  Similkameen  or  Tulameen,  in  1885,  with  the  late  renewal  of 
placer  mining  on  a  considerable  scale  on  the  Tulameen  itself,  seems  to 
show  that  paying  auriferous  creeks  may  still  remain  to  be  found  even 
in  this  comparatively  well  known  part  of  the  country.  The  area  of 
good  ground  on  Granite  Creek  was  found  eventually  to  be  less  consi- 
derable than  at  firat  supposed,  and  comparatively  few  claims  are  now 
being  worked  there,  but  several  of  the  streams  in  this  vicinity  have 
since  been  worked  with  success.  Of  these  Boulder  Creek,  a  small 
stream  running  into  Otter  River,  is  at  present  the  most  important. 

"  The  most  interesting  feature  which  has  been  developed  in  connec- 
tion with  mining  on  the  upper  part  of  the  Similkameen  and  Tulameen 
and  tjieir  tributaries  is  the  occun*ence  everywhere  of  platinum  in  asso- 
ciation with  the  gold.  This  association  is  mentioned  in  my  report  of 
1877,  in  connection  with  the  placers  of  Whipsaw  Creek,  where,  how- 
ever, both  the  gold  and  platinum  are  found  only  in  fine  scales.  On  the 
discovery  of  Granite  Creek  it  was  found  that  with  the  *' coarse"  or 
**  heavy  "  gold  obtained  there,  platinum  of  a  similar  character  was  also 
associated.  In  all  about  1,400  ounces  of  platinum  was  sent  out  from 
this  region  in  1887.  The  close  and  constant  association  of  the 
platinum  with  the  gold  rendcre  it  nearly  certain  that  both  are  derived 
from  a  common  source,  to  be  found  in  the  rocks  of  the  immediate 
vicinity. 

^^  Some  attention  has  lately  been  paid  to  the  search  for  lodes  in  the 
vicinity  of  the  Tulameen,  and  a  number  of  locations  have  been  taken 
up,  but  nothing  except  a  limited  amount  of  preparatory  work  has  yet 
been  done  toward  their  development.  I  may  state,  however,  that  the 
district  appears  to  be  worthy  of  attention  by  the  prospector,  as  it 
presents  very  favorable  indications,  and  the  rocks  often  show  evidence 
of  solfataric  action,  being  highly  silicified  and  holding  much  pyiites  in 
certain  belts. 

A  specimen  of  ore  collected  by  myself  at  the  '^Bonanza  Queen" 
location  has  since  been  found  by  Mi*.  Hoffmann  to  contain  1*3  ounces 
of  gold,  and  5-1  ounces  of  silver,  to  the  ton  of  2,000  pounds. 

^'A  remarkable  indication  of  the  existence  Bomewhei*e  in  the  Tulameen 
Basin  of  extremely  rich  ores  is  found  in  the  discovery  in  sluice-boxes 
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on  the  river,  about  thirteen  miles  above  Granite  Creek,  of  small  rolled 
pellets  of  pure  silver-glance  strung  through  with  filamentous  gold. 

"  In  the  vicinity  of  Stump  Lake  the  principal  mining  developments 
are  comprised  within  an  area  about  five  miles  in  length,  with  a  variable 
breadth,  ininning  nearly  north  and  south  on  the  east  side  of  the  lake. 
A  large  number  of  mining  claims  have  been  taken  up  in  this  vicinity, 
and  numerous  prospect  holes  and  small  trial  shafts  have  been  sunk. 
The  greatest  amount  of  work  has  so  far  been  accomplished  on  the  pro- 
perty of  the  Nicola  Mining  Company,  under  the  superintendence  of 
Mr.  W.  Craib.  and  on  the  a'djoining  property  of  the  Star  Mining  Com- 
pany, under  Mr.  G.  Henderson.  A  considerable  amount  of  work  has 
also  been  done  on  the  Hepburn  group  of  claims  on  the  opposite  side  of 
the  valley  and  further  south  than  those  first  mentioned.  Operations 
were  temporarily  suspended  on  the  last  mentioned  claims  at  the  time 
of  my  visit,  but  some  of  the  richest  ore,  of  which  very  satisfactory  trial 
shipments  have  been  made,  has  been  obtained  at  this  place. 

"The  metalliferous  veins  which  have  been  found  within  the  limited 
district  above  defined  are  very  numerous.    They  vaiy  from  about  ten 
inches  to  five  or  six  feet  in  width  and  some  of  them  have  been  traced 
for  a  length  of  several  hundred  feet.      Though  it  is  pi-obable  from  the 
great  number  of  veins  which  exist  that  no  single  one  will  be  found  to 
be  continuous  for  a  very  great  distance,  a  large  supply  of  ore  is  already 
assxu*ed.      Most  of  the  veins  run  with  very  considerable  uniformity  if: 
bearings  a  few  degrees  west  of  true  north,  or  from  N.  10°  W.  to  K  30° 
W.  magnetic.      There  are,  however,  a  few  which  diverge  widely  from 
this  direction,  and  two  or  three  which  run  nearly  at  right  angles  to  it. 
The  gangue  is  generally  white  quartz,  and  the  principal  metalliferous 
minerals  present  include  iron  and  copper-pyrites,  galena,  blende  and 
teti-ahedrite.    Assays  made  by  Mi\  Hoffmann,  in  the  laboratory  of  the 
Survey,  run  from  15  to  406*5  ounces  of  silver,  with  0  to  6  ounces  of 
gold  per  ton  of  2,000  lbs.,  according  to  the  relative  amounts  of  the 
various  mineral  constituents.    The  country-rock  consists  of  altered 
volcanic  materials,  probably  of  Palseozoic  age,  and  may  be  generally, 
characterized  as  a  diabase-porphyrite,  the  most  characteristic  material 
in  this  place  being  a  rock  of  green  and  green-grey  colour  with  coarse 
porphyritic  crystals  of  plagioclase  and  pyroxene. 

"  On  the  whole,  the  prospects  for  the  immediate  development  of  an 
important  mining  district  are  here  most  encouraging.  The  occurrence 
of  these  ores  in  the  green,  altered  volcanic  rocks,  which,  under  slightly 
varying  forms,  occupy  so  large  an  area  of  the  southern  interior  of 
British  Columbia,  is  a  foatm*e  of  peculiar  interest,  inasmuch  as  it  leads 
to  the  belief  that  these  wide-spread  rocks  become  a  metalliferous  series 
where  the  other  conditions  are  favorable.    What  these  precise  condi- 
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tions  are,  beyond  the  existence  of  fissures  in  which  the  segregation  of 
metallic  minerals  has  occurred,  we  are  yet  unprepared  to  say.  Massive 
granite  rocks  occur  a  few  miles  to  the  west  of  the  mineral  belt  of 
Stump  Lake,  and  while  a  similar  rock  may  underlie  its  surface  at  no 
gi*eat  depth  in  the  mineral  belt,  there  is  nothing  to  indicate  that  the 
ores  partake  of  the  nature  of  contact  deposits. 

*'  Another  metalliferous  locality  to  which  some  attention  has  been 
drawn,  and  which  was  visited  during  the  summer,  is  situated  near  the 
lower  pai*t  of  Jamieson  Greek,  fifteen  miles  up  the  North  Thompson. 
Very  little  work  has  yet  been  done  here,  though  a  number  of  claims 
have  been  recorded.  The  veins  occur  in  a  mass  of  greyish  granite, 
which  breaks  through  certain  black  micaceous  schists  or  argillites, 
which  form  an  important  intercalation  in  the  Paleozoic  rocks,  gene- 
i-ally  of  volcanic  origin,  of  this  part  of  the  province.  The  gi-anite  is 
highly  siliceous  in  the  vicinity  of  the  veins,  and  these  appear  to  have 
been  produced  contemporaneously  with  the  intrusion  of  its  granite. 
The  gangue  is  quartz  and  it  shows  pyrites  with  a  little  galena,  blende 
and  tetrahedrite.  Assays  made  by  Mr.  Hoffmann  show  from  f  ^  to  1 
ounce  of  gold  and  2^  to  34  ounces  of  silver  to  the  ton.  Little  can  as  yet 
be  proved  respecting  the  continuity  of  the  veins  in  this  district,  and  the 
area  within  which  claims  have  been  recorded  is  comparatively  smalU 

The  surface  display  of  quartz  is,  however,  considerable,  and  this, 
with  the  rich  character  of  the  ores,  would  appear  to  warrant  some 
expenditure  of  a  tentative  character.  The  widest  vein  seen  is  from 
five  to  six  feet.  It  may  further  be  mentioned  in  this  connection  that 
fragments  from  similar  veins  were  seen  by  us  near  the  headwaters  of 
Jamieson  Greek. 

^*  It  is  here  only  possible  to  mention  some  of  the  principal  localities 
visited  without  entering  into  detail  respecting  them,  and  space  cannot 
be  accorded  even  to  include  mention  of  the  numerous  isolated  "  pros- 
pects" which  have,  iof  late,. been  brought  to  light.  The  mines  of 
Cayoosh  Creek  and  those  of  Eock  Greek,  though  comprised  within  the 
area  of  the  map  first  referred  to,  were  not  visited  though  encouraging 
reports  have  been  received  fVom  both,  and  assays  of  specimens  yield 
well  in  gold.  At  Cherry  Greek  also,  a  new  company  has  undertaken 
a  thorough  examination  of  the  very  rich  silver  ore  found  there,  but  of 
which  some  difficulty  has  been  found  in  following  the  vein.  Some 
account  is  given  by  Dr.  Selwyn,  in  the  last  summary  report,  of  the 
deposits  of  argentiferous  galena  in  the  Selkii*ks,  particularly  near  Illi- 
cillewaet.  The  exploration  of  some  of  these  has  been  quietly  but  per- 
sistently carried  on  dui'ing  the  past  summer.  Work  has  also  been  in 
progress  on  the  Monai'ch  and  Cornucopia  claims  at  Mount  Stephen, 
and  prospecting  operations  in  a  number  of  localities  on  the  eastern 
slope  of  the  Selkirks. 
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"  The  Toad  Mountain  and  Kootanie  Lake  districts  have  attracted 
much  notice  during  the  summer,  and  a  l«^ge  number  of  prospectors 
and  miners  have  been  at  work  there,  with  most  encouraging  result^. 
Though  I  have  not  myself  visited  these  localities,  it  appears  certain 
that  they  requii'C  only  to  be  brought  within  the  reach  of  the  railway  to 
ensure  a  large  output  of  argentiferous  galena,  some  of  which  is  of  high 
grade.  Some  trial  shipments  have  already  been  made,  of  which  one 
of  22  tons,  from  the  Silver  King  claim,  sent  with  considerable  dif- 
ficulty to  Butte,  Montana,  realized  a  gross  amount  of  $6,463,  chiefly  in 
silver. 

"  Amongst  other  items  bearing  on  mining  enteprise  in  the  province 
in  general,  may  be  mentioned  the  establishment,  which  is  in  progress 
under  the  government  of  Britisji  Columbia,  of  a  test  mill  in  Cariboo, 
and  the  erctipn  of  a  smelter,  with  a  capacity  of  50  tons  per  diem,  by 
the  British  Columbia  Smelting  Company  (Limited)  at  Vancouver. 

"  Of  the  various  enterprises  on  the  coast  it  is  impossible  to  give 
particulars  here,  though  it  may  be  noted  that  Mr.  Dunsmuir  has  com- 
menced work  on  the  opening  up  of  a  portion  of  the  Comox  coal  field, 
while  renewed  eflbrts  were  in  progress  with  a  view  of  making  a  tho- 
rough test  of  the  anthracite  of  the  Queen  Charlotte  Islands. 

*'  Notwithstanding  the  great  activity  in  placer  gold  mining  in  British 
Columbia  in  the  years  following  its  discovery  in  1857,  and  particularly 
after  the  finding  of  the  phenomenally  rich  placers  in  Cariboo,  in  1860, 
the  subsequent  development  of  metalliferous  mining  in  its  more  per- 
manent forms  has  been  slow.  This  circumstance  has  been  due  to 
several  causes,  which  need  not  here  be  discussed,  but  one  of  the  chief 
drawbacks  has  always  been  the  want  of  proper  means  of  transport  for 
heavy  machinery  and  for  ores.  It  is  therefore  extremely  gratifying 
to  And  that,  as  an  immediate  consequence  of  the  building  of  the  Cana- 
dian Pacific  Bailway,  that  part  of  the  country  in  its  vicinity  is  rapidly 
beginning  to  evince  its  character  as  a  rich  metalliferous  district,  and 
to  justify  the  confidence  which  those  best  informed  on  the  subject  have 
always  felt  as  to  its  ultimate  great  value.  The  general  knowledge 
which  we  now  have  of  the  geology  of  the  province  as  a  whole,  is  such 
as  to  show  that,  when  similar  means  of  travel  and  transport  shall  be 
extended  to  what  ai*e  still  the  more  inaccessible  districts,  these  also 
will  prove  to  be  equally  rich  in  minerals,  and  particularly  in  the  pre- 
cious metals,  gold  and  silver. 

'*  It  is  true  that  we  have  even  in  the  southern  part  of  the  province 
to  chronicle  as  yet  merely  the  inception  of  '^  quartz  mining,"  but  so 
much  has  (even  already)  become  known,  and  the  deposits  discovered 
in  many  cases  carry  ores  of  such  high  grade,  that  I  feel  no  hesitation 
in  stating  my  belief  that  the  district  is  now  on  the  verge  of  an  era  of 
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mining  activity  of  great  importance.  The  establishment  of  mining 
centres  in  different  parts  of  the  country,  will  react  on  all  other  indos- 
ta'ies,  and  in  particular  will  supply  just  that  local  demanJ  for  produce 
which  is  required  by  the  somewhat  scattered  character  of  the  agricul- 
tural lands. 

'^  I  must  also  add  that  in  comparing  the  degree  of  settlement,  culti- 
vation and  progress  of  the  ranching  industry  in  the  portion  of  British 
Columbia  here  particularly  referred  to,  with  that  of  these  industries  at 
the  time  of  my  previous  work  in  the  same  district  eleven  years  sim^e, 
evidence  is  everywhere  apparent  of  substantial  progress.  I  was  parti- 
cularly struck  with  the  fact  that,  even  in  the  higher  and  more  secluded 
valleys,  settlers  are  now  taking  up  land,  and  finding  that  crops  may  be 
successfully  grown  and  stock  raised,  where  in  the  more  easy-going 
early  years  of  the  province  no  one  would  have  attempted  either.  With 
this  particular  fact  of  evidence,  it  is  worth  calling  renewed  attention 
to  the  circumstance  that  in  the  further  northern  parts  of  British  Col- 
umbia, pai-ticularly  in  the  basin  of  the  Nechacco  and  its  vicinity,  there 
exist  relatively  extensive  tracts  of  low  cultivable  land.  It  would  ap- 
peared that  the  time  has  now  almost  arrived  when  the  settlement  of 
these  may  be  undertaken  with  advantage." 

Cost  of  season's  work  was  about  $1,950. 


On  the  seaboard  of  British  Columbia,  Mr.  Amos  Bowman  commenced 
field  work  in  New  Westminster  District  on  the  1st  of  April,  continuing 
to  the  end  of  August.  The  area  delineated  comprises  a  rectangle  of  a 
degree  of  latitude  lying  north  of  the  49th  parallel,  and  three  degrees 
of  longitude  lying  eastwai-d  from  the  Gulf  of  Greorgia  to  the  cafion  of 
the  Fraser.  In  this  region  are  situated  the  cities  of  Westminster  and 
Vancouver.  It  includes  the  delta  of  the  Fraser,  and  also  the  much 
larger  pleistocene  delta  of  that  stream.  A  considerable  expanse  of 
lignite-bearing  Tei-tiaryj  and  also  of  bituminous  coal  bearing  rocks  of 
Cretaceous  age,  occur  in  this  region,  the  two  series  presenting  a  sys- 
tem of  outliers  and  ranges  flanking  the  higher  coast  mountains  of 
granite. 

In  May  and  June  the  limits  of  the  Tertiary  were  traced,  firat  south 
of  the  Fraser,  commencing  at  Mud  Bay  (Semihamoo)  and  thence  east- 
ward to  the  Chilli wack  Eiver  Mountains.  The  same  rocks  were  then 
delineated  (and  incidentally  othei*s)  on  the  north  side  of  the  Fi'aser, 
especially  in  the  vicinity  of  Westminster  and  Vancouver. 

Workable  beds  of  lignite  and  coal,  in  the  older  as  well  as  in  the 
newer  series  of  rocks,  are  believed  to  exist,  and  will  be  developed  when 
prospecting  for  them  by  boring,  or  drifting  to  depths  beyond  atmos- 
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pheric  influence,  is  undertaken.  In  the  adjacent  United  States  terri- 
tory the  same  rocks  have  been  more  extensively  prospected,  and  in 
several  places,  where  exploited,  show  every  indication  of  the  preval- 
ence and  continuance  of  favorable  coal  making  conditions  along  the 
whole  eastern  or  mainland  side  of  the  Paget  Sound  fMd  Fuca  Strait, 
from  the  southern  extremity  of  the  former  as  far  northward  as  the 
valley  of  the  Praser — in  other  words,  on  the  Westminster  side  of  the 
trough  as  well  as  on  the  opposing  Vancouver  Island  side.  The  older 
or  Cretaceous  series  of  rocks  ai*e  extensively  developed  in  Canadian 
territory  in  the  Harrison  Lake  district,  and  in  the  south-eastern  por- 
tions of  the  field  described. 

The  quantity  of  Tertiary  coal  or  lignite,  which  may  be  developed  by 
means  of  judicious  boring  operations  in  the  vicinity  of  Westminster 
and  Vancouver,  can  only  be  conjectured  by  the  experience  at  Belling- 
ham  Bay,  which  furnished  one  of  the  earliest  examples  of  profitable 
coal  mining  on  the  Pacific  Coast  ]  the  basin  there  and  its  rocks  being 
continuous,  it  may  be  fairly  infen*ed  that  the  coal  seams  are  so  also. 

Although  coal  has  been  found  in  very  many  localities  north  of  the 
international  boundaiy-line  in  the  Tertiary  delta  of  the  Fraser,  in  only 
two  instances  have  attempts  been  made,  by  sinking  or  boring,  to 
ascertain  the  thickness  of  the  seams  at  depths  where  they  would  be 
uninfluenced  by  atmospheric  weathering,  and  in  both  instances  without 
adequate  capital — at  Coal  Harbour  (Vancouver)  by  a  boring,  and  at 
Sumas  Mountain  by  an  incline.  The  results,  so  far  as  they  go,  are  by 
no  means  discouraging. 

The  quality  of  this  Tertiary  coal  is  somewhat  superior  to  that  of 
Mount  Diable  in  California,  which  has  there  served  a  most  useful  pur- 
pose. 

The  conditions  now  existing,  which  justify  pi-ospecting  by  boring 
operations,  and  mining  lignite  for  local  use,  are  its  cheapness,  and  a 
local  market  greatly  extended  beyond  that  heretofore  existing  ;  which 
would  enable  it  now  to  successfully  compete  for  many  purposes  with 
coal  transported  from  Vancouver  Island. 

Proximity  to  croppings  of  seams  known  and  considered  to  be  more 
or  less  promising,  so  as  to  test  these  at  a  distance  from  the  surface, 
would  be  the  first  consideration  in  selecting  sites  suitable  for  boring 
operations.  Otherwise  located,  a  bore  hole  might  be  put  down  very 
widely  astray,  and  might  succeed  only  in  testing  a  theory ;  but  thus 
guided  the  bore  could  not  fail  to  test  the  ground  in  association  with 
the  seam  or  seams  in  question  to  the  depths  explored. 

The  thickness  of  the  measures  desirable  to  be  tested  in  the  same 
connection  will  of  coui-se  govern  the  depth  of  the  bore  in  any  given 
locality.    The  entire  series  exposed  in  the  vicinity  of  Burraixi  Inlet  is 
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not  far  fVom  3,000  feet  in  thicknees.  But  all  these  beds,  except  some 
unknown,  possibly  underlying  ones,  come  to  the  surface ;  those  exposed 
nearest  to  the  Inlet  being  at  the  bottom  and  those  nearest  to  Fi*aser 
Eiver  at  the  top  of  the  series.  A  bore  near  Port  Moody,  say  at  the 
terminus  of  the  "  North  Eoad,"  would  test  the  lower  series ;  but  could 
reveal  nothing  respecting  the  next  overlying  strata,  which  at  that 
place  have  been  removed  by  denudation.  To  test  these  it  would  be 
necessary  to  go  as  far  up  the  coal  ravine  of  the  **  Gravel  Pit"  (nearly 
opposite  the  north  ai*m  of  Burrard  Inlet,  known  also  as  camp  No.  2,. 
and  the  "  Italian  Camp,"  on  the  railway)  as  it  would  be  possible  to- 
haul  the  boring  machinery.  The  same  rocks  would  be  far  below  the 
surface  at  Bumaby  Lake,  and  probably  several  thousand  feet  beneath 
the  city  of  Westminster. 

A  yerj  short  incline,  shaft  or  tunnel,  might  test  the  ground  satisfac- 
torily in  one  place,  while  a  bore  of  several  hundred  feet  might  suffice 
at  another ;  the  choice  being  determined  by  the  contract  price.  Sink- 
ing by  shaft,  necessitating  pumping  of  water,  would  be  undertaken 
only  after  the  ground  has  been  tested,  and  proved  to  justify  that  ex- 
pense. 

Boring  for  water,  a  question  of  present  public  interest,  is  quite  an- 
other problem,  if  the  water  be  looked  for  in  the  porous  gi-avelly  or 
sandy  strata  overlying  the  coal,  as  at  Westminster.  In  a  bore  theie, 
for  an  artesian  well,  a  depth  of  from  one  to  two  thousand  feet  would 
have  to  be  attained  before  any  coal  yet  found  could  enter  into  consider- 
ation at  all,  and  at  such  depth,  even  if  found  in  that  vicinity,  it  could 
not  be  profitably  worked. 

Cretaceous  coal  measures  already  referred  to,  lie  probably  too  deep 
in  the  littoral  district  under  consideration  to  be  reached  by  boring, 
except  possibly  in  certain  localities  along  the  south  shore  of  Burrard 
Inlet,  where  a  bore  would  probably  go  through  some  shore  edges  of  the^ 
Cretaceous  before  reaching  the  underlying  granite ;  such  as  opposite 
the  valleys  of  the  North  Arm  and  of  Pitt  River,  both  of  which  may 
represent  arms  of  the  Cretaceous  sea. 

Any  point  between  the  smelting  works  and  the  terminus  of  the 
"  North  Eoad,"  would  be  suitable  for  a  bore  to  search  for  the  deep 
lying  Cretaceous  coal  measures  in  this  vicinity.  That  of  the  coal 
croppings  on  Hastings  town  site,  half  a  mile  west  of  Hastings,  is  as 
favorable  as  any  other  -,  and  presents,  in  addition,  the  inducement  of 
connected  and  interesting  developments  in  the  Tertiary  series. 

At  Sumas  Mountain,  and  at  the  Warnock-Kanaka  Creek  Mountain, 
the  Tertiary  coal,  so  far  as  known,  lies  near  the  botton  of  the  series. 
Kanaka  Creeks  presents  a  favorable  locality  for  test  by  boring  in  the^ 
line  of  the  ancient  valley  of  the  Lillooet  River. 
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Two  series  of  coal  seams  come  to  the  surface  on  opposite  sides  of  the 
<5ity  of  Yancouver.  The  coal  measures  occupy  the  whole  of  Stanley 
Park,  and  also  immediately  underlie  the  city.  By  means  of  a  bore  of 
over  400  feet  put  down  near  Granville  Hotel,  Vancouver,  nearly  twenty 
yeare  ago,  some  lower  beds  of  the  series  coming  to  the  surface  in  Stan- 
ley Park  have  been  proved  to  be  either  noncontinuous  or  barren.  But 
the  seams  which  have  given  Ccfial  Harbor  its  name  more  probably  es- 
caped the  investigation  of  the  prospectors  altogether,  from  the  cir- 
cumstance that  the  locality  selected  appears  to  have  presented  only 
sti-ata  overlying  the  coal.  The  upper  coal  croppings  of  Breweiy  Creek, 
and  other  localities  on  the  south  side  of  False  Creek,  do  not  anywhere 
extend  to  the  northward  of  False  Creek.  They  could  be  conveniently 
intersected  by  a  bore  on  the  line  of  the  False  Creek  trail  to  Fi'aser  Ei- 
ver,  which  could  be  so  located  as  to  reach  the  coal  at  any  desired  depth 
below  the  sui*face. 

Cost  of  season's  exploration  was  $1,216.05. 


Mr.  R.  G.  McConnell,  who  left  Ottawa  on  the  22nd  April,  1887,  and 
crossed  from  the  Yukon  to  the  Mackenzie  River,  where  he  passed  the 
winter,  as  mentioned  in  the  summaiy  report  for  188*7,  returned  to 
Ottawa  on  the  15th  of  October  last,  and  now  furnishes  the  following 
statement  respecting  this  exploration  : — 

'*  I  separated  from  Dr.  G.  M.  Dawson  at  the  mouth  of  Dease  River, 
on  the  25th  June,  1887,  and  commenced  the  descent  of  the  Liard  the 
next  day,  accompanied  by  two  white  men,  John  McLeod  and  Louis 
Tr^panier,  and  a  couple  of  Indians  who  had  agreed  to  go  as  far  as  the 
Devil's  Portage,  but  became  frightened  at  the  first  rifle  and  could  not 
be  induced  to  go  farther.  ' 

*'  The  evil  reputation  of  this  river  has  not  been  exaggerated,  and  it 
requires  careful  steering  and  hard  work  to  navigate  it  with  safety.  It 
is  constantly  interrupted  with  rapids  and  hemmed  in  by  naiTOw  cafions 
which  render  frequent  portages  necessaiy.  The  most  dangerous  part 
of  the  river  is  included  between  the  Little  Canon  and  Hell  Gate.  In 
this  distance  of  about  one  hundred  miles  it  has  a  fall  of  over  a  thousand 
feet,  and  in  high  water  is  simply  one  long  cascade. 

"  The  two  longest  portages  are  the  Portage  Brul^,  two  miles,  and 
the  Devil's  Portage,  which  is  four  miles  long  and  passes  over  a  steep 
wooded  hill  1,000  feet  high.  At  the  latter  portage  we  were  obliged  to 
abandon  our  wooden  boat  owing  to  its  weight  and  the  impossibility  of 
getting  it  across  the  portage,  and  rig  up  a  small  sixteen  feet  canvas 
boat  with  which  we  shot  the  remainder  of  the  rapids.  Escaping 
through  Hell  Gate  the  rapids  are  left  behind,  and  from  that  on  to  near 
its  mouth  the  river  is  fi'ee  from  any  obstacles  to  navigation. 
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"  Two  days  after  reaching  smooth  water  I  met  some  Hndson  Bay 
voyageurs  going  to  Dease  River,  and  1  took  advantage  of  the  opportu- 
nity thus  afforded  of  sending  my  men  back  to  the  coast,  while  there 
was  still  time  for  them  to  get  out  the  same  season.  After  the  separa- 
tion I  drifted  down  alone  to  Fort  Liard,  and  obtaining  there,  after  a 
short  delay,  a  bark  canoe  and  an  Indian  boatman,  proceeded  to  Fort 
Simpson  where  I  arrived  on  the  5th  August. 

"  At  Fort  Simpson  I  met  Mr,  Cummings  who  had  charge  of  the 
Mackenzie  Eiver  district  in  the  absence*  of  Mr.  Camsell,  the  chief 
factor,  and  made  arrangements  with  him  for  wintering  at  Fort  Provi- 
dence, a  fur  trading  post  belonging  to  the  Hudson  Bay  Company, 
situated  on  the  Mackenzie  River,  about  forty  miles  below  Great  Slave 
Ijake.  From  Fort  Simpson  I  took  passage  on  board  the  Hudson  Bay 
Company*s  steamer  "Wrigley"  to  Fort  Smith  on  Slave  River,  and 
embai-king  there  in  a  bark  canoe  with  a  couple  of  Indians  1  spent  the 
remainder  of  the  season  on  Slave  River,  Salt  River,  and  Hay  River, 
and  in  coasting  round  part  of  the  north  side  of  Great  Slave  Lake, 
reaching  Fort  Providence  again  about  the  1st  October,  where  I  was 
hospitably  received  and  treated  during  the  winter  by  Mr.  John  Reid, 
the  officer  in  charge. 

"  Exploratory  work  was  necessarily  suspended  during  the  greater 
part  of  the  winter,  but  rough  traverses  were  made  at  intervals  to  liake 
Bis-tsho,  Fort  Rae  and  other  places  in  the  vicinity  of  Foi-t  Providence, 
and  while  staying  at  the  post,  the  work  of  the  preceding  summer  was 
plotted,  and  a  complete  set  of  meteorological  observations  recorded. 

"  1  left  Fort  Providence  on  the  1st  of  May,  travelling  on  the  ice  with 
dogs,  and  reached  Fort  Simpson  on  the  6th,  where  1  remained  until 
the  river  became  sufficiently  free  from  ice  to  allow  travelling  by  boat. 

**The  river  broke  up  on  the  13th  of  May,  but  continued  full  of  drift 
ice  all  the  month.  On  the  28th  of  May,  having  had  a  boat  built  at 
Fort  Simpson  in  the  meantime,  I  left  that  post  accompanied  by  two 
Indians,  and  spent  about  a  month  descending  and  examining  the 
valley  of  the  Mackenzie  as  far  as  the  mouth  of  the  Peel,  and  in  ascend- 
ing the  latter  j'iver  to  Fort  McPherson.  Here  a  delay  of  a  few  days 
was  caused  by  the  non-arrival  at  the  appointed  time  of  the  Mackenzie 
River  boat,  on  which  I  depended  for  some  supplies.  The  delay  was, 
however,  utilized  in  making  a  short  trip  up  Rat  River  to  the  moun- 
tains, and  being  informed  that  neither  boats  nor  canoes  were  to  be  had 
west  of  the  mountains,  but  that  the  one  I  had  used  on  the  Mackenzie 
might  be  portaged  across  by  taking  it  up  Rat  River  and  down  a  branch 
of  Bell  River  on  the  other  side,  I  sent  five  Indians  to  try  and  take  it 
across. 
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''On  the  12tli  ot  July,  the  Mackenzie  boat  not  having  arrived,  and  not 
knowing  how  long  it  would  be  delayed,  I  decided  not  to  lose  any  more 
time  waiting  for  it,  and  started  aci*08s  the  mountains  by  the  summer 
portage,  reaching  LapieiTc's  House  on  the  15th.  This  portage  is  about 
sixty  miles  long,  and  at  the  summit  of  the  range  attains  an  elevation 
of  2,500  feet.  The  walking  is  difficult  and  wide  reaches  covered  with 
Tites  des  FemmeSj  alternating  with  soft  moss-covered  muskegs,  ai-e 
met  with  all  the  way  across.  It  is  crossed  by  Indians  carrying  a  load 
of  forty  pounds,  besides  supplies  for  the  trip,  in  four  days. 

"Leaving  Lapierre's  Hou«e  on  the  16th  July,  with  an  ex-employ^  of 
the  Hudson's  Bay  Company,  whom  I  engaged  to  go  to  the  coast  with 
me,  we  reached  Eampart  House  on  the  20th  and  Fort  Yukon,  at  the 
mouth  of  the  Porcupine,  on  the  24th.  From  this  point  the  coast  and 
outside  communication  can  be  reached,  either  by  descending  the  river 
to  St.  Michaers,  or  ascending  it  to  the  head  of  the  Lewes,  nearly  1,000 
miles,  and  crossing  the  coast  range  by  the  Chilkoot  Pass.  The  former 
is  by  far  the  easier  route,  as  the  lower  Yukon  possesses  a  sti'ong  steady 
current  and  is  free  from  dangerous  itipids,  but  as  it  lay  altogether  out- 
side of  Canadian  territoiy,  I  decided  if  possible  to  tiy  and  ascend  the 
stream.  To  do  this  in  a  shoi*t  square-sterned  boat,  proved,  however, 
to  be  a  matter  of  no  ordinary  difficulty.  In  many  places  neither  track- 
ing nor  poling  was  possible,  and  progi*ession  was  only  attainable  by 
clinging  to  the  overhanging  branches  and  pulling  ourselves  up  foot  by 
foot.  Fortunately  the  men  worked  well  and  we  arrived  at  Forty-mile 
Creek  after  a  laborious  trip  of  fifteen  days.  At  this  place,  which  is 
the  head-quai*tei*8  of  the  minera  on  the  Yukon,  I  had  a  suitable  boat 
built,  and  the  ascent  of  the  upper  part  of  the  river  was  made  without 
difficulty.  We  left  Forty-mile  Creek  on  the  14th  August,  and  arrived 
at  Chilkoot  Pass  on  the  15th  September,  Juneau  on  the  21st,  and  Vic- 
toria on  the  1st  October.  The  total  distance  travelled  from  the  time  I 
left  the  coast  at  Fort  Wrangell  until  I  rejoined  it  again  at  the  head  of 
Lynn  Canal,  was  4,200  miles,  3,200  miles  by  water  and  1,000  miles  on 
foot. 

"The  general  results  of  the  exploration  have  not  been  worked  up 
yet,  but  will  be  given  in  the  next  report  of  the  survey.  In  the  mean- 
time it  may  be  stated  that  the  geographical  results  obtained  include 
traverses  of  the  Liard  from  Dease  Kiver  to  the  Mackenzie,  of  the  lower 
part  of  Hay  Biver,  and  of  Bell  River  and  the  Porcupine  fi-om  LapieiTc's 
House  to  Fort  Yukon,  and  that,  over  the  whole  route  travelled,  in  addi- 
tion to  the  geological  work,  notes  were  taken  on  soils,  trees,  &c.,  and 
on  the  general  capabilities  of  the  country  with  regai-d  to  agriculture. 

''During  the  past  summer  from  two  to  three  hundred  men  were 
engaged  in  working  placer  deposits  on  the  Yukon  and  its  ti*ibutaries, 
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bat  owing  to  continued  high  water  these  pi*oved  much  less  remune- 
rative than  in  the  preceding  years  and  the  total  yield  of  the  district 
would  probably  not  exceed  $20,000.  Mining  and  prospecting  on  the 
Yukon  has  heretofore  been  confined  entirely  to  river  diggings,  and  no 
attention  has  been  paid  to  the  extensive  system  of  quartz  veins  and 
ledges,  which  are  found  all  along  the  river  from  the  boundary,  up  to 
White  Elver,  a  distance  of  150  miles,  and  which  affoi'Q  the  greatest 
promise  for  the  futui^e.  In  the  Mackenzie  Elver  valley  the  petroleum 
bearing  beds  were  found  to  have  a  much  wider  distribution  than  ex- 
pected, and  although  the  distance  from  a  market  prevents  the  utiliza- 
tion of  these  at  present,  they  will  become  exceedingly  valuable  in  the 
future,  when  the  supply  of  oil  from  more  accessible  regions  is  dimin- 
ished or  exhausted." 

The  total  amount  paid  during  1887  and  1888,  on  account  of  the 
exploration  in  the  Yukon  and  Mackenzie  districts,  was  $7,714.08,  of 
which  sum  Dr.  Dawson  paid  in  1887,  in  connection  with  his  own  and 
Mr.  McConnell's  explorations,  $4,426.25,  the  balance,  $3,287.83,  being 
Mi\  McConneirs  expenditure  for  1887  and  *88. 


Mi\  J.  B.  Tyrrell,  assisted  by  Mr.  D.  B.  Dowling,  was  engaged  during' 
the  winter  of  J 888  in  plotting  and  compiling  the  surveys  of  the  val- 
leys of  the  Assiniboine  and  its  tributaries,  and  of  the  Duck  and  Eiding 
Mountains,  for  the  purpose  of  making  a  map  of  that  hitherto  almost 
unknown  district.  A  profile  map  on  a  scale  of  eight  miles  to  an  inch, 
with  100  feet  contour  lines  has  been  made,  and  is  now  in  the  hands  of 
the  engraver,  and  will  be  published  during  the  present  winter.  It  will 
eventually  form  part  of  a  larger  map  of  north-western  Manitoba,  the 
publication  of  which  must  now  be  delayed  for  a  year  on  account  of 
Ml'.  Tyrreirs  illness  during  the  past  season. 

During  the  season  of  1887,  a  number  of  entei'prising  gentlemen  of 
Manitoba  sank  an  eight-inch  bore  hole  on  the  banks  of  Vermilion  Eiver 
to  a  depth  of  300  feet  in  the  hope  of  obtaining  a  supply  of  petroleum. 
Mr.  Tyrrell  was  then  consulted,  and  they  were  told  that  they  would 
have  to  bore  through  Cretaceous  shales  to  at  least  420  feet  below  the 
surface,  below  which  they  would  in  all  probability  shortly  strike  the 
Devonian  limestones.  If  petroleum  was  to  be  found,  as  far  as  there 
was  any  evidence  to  show,  it  would  be  in  the  beds  immediately  over- 
lying this  limestone.  During  the  past  summer  the  bore  was  sunk  to 
a  depth  of  743  feet,  the  Devonian  limestone  having  been  struck  at  a 
depth  of  422  feet,  two  feet  below  the  depth  stated  by  Mr.  Tyrrell. 
Flows  of  salt  water  are  reported  from  the  well,  but  no  petroleum  or 
gas. 
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During  the  summer  Mr.  Tyrrell  was  engaged  in  continuing  the  work 
begun  in  1887  in  north-western  Manitoba.  The  shores  of  Lakes  Mani- 
toba, Winnipegosis  and  small  surrounding  lakes  were  to  be  examined 
and  as  much  of  this  work  as  possible  was  accomplished.  The  travel- 
ling in  connection  with  the  work  in  the  west  has,  up  to  the  present, 
been  largely  accomplished  with  the  aid  of  horses  and  carts,  but  this 
summer  most  of  the  horses  having  been  sold,  two  nineteen  feet  Peter- 
boro'  canoes  were  purchased  and  shipped  to  Westbourne,  where  they 
were  awaiting  the  party  on  its  arrival.  Mr.  Tyrrell  reports  as  fol- 
lows : — 

**  We  left  Ottawa  on  the  7th  of  June  and  proceeded  at  once  to  Win- 
nipeg. Here  a  short  time  was  spent  in  obtaining  necessary  supplies, 
which  were  at  once  shipped  to  Westbourne,  whither  Mr.  Dowling  had 
gone  a  day  or  two  before  to  have  all  the  camping  outfit  got  ready  for 
the  summer,  and  if  possible  to  obtain  men.  For  this  latter  purpose, 
however,  it  was  necessary  to  cross  the  lake  to  St.  Laurent,  where  two 
canoemen  were  obtained. 

"  On  the  13th  June  I  left  Winnipeg  for  Portage  Laprairie,  where 
Mr.  W.  R  Baker,  General  Superintendent  of  the  Manitoba  and  North- 
western Eailway,  kindly  ordered  a  railway  velocipede  to  be  placed  at 
my  disposal.  Pi*oceeding  by  train  westwai*d  to  Minnedosa,  I  there 
obtained  the  velocipede  and  a  man,  and  thus  accompanied  examined 
all  the  cuttings  on  the  railway  between  Minnedosa  and  Langenbarg, 
and  the  material  thrown  out  of  the  wells  at  and  between  the  different 
stations. 

*'  On  this  trip  much  useful  information  was  collected,  referring  in  the 
first  place  to  the  character,  structure  and  mode  of  accumulation  of  the 
superficial  deposits.  The  numerous  small  cuttings  show  that  the  sur- 
face is  in  part  underlain  by  glacial  till,  in  part  by  the  sediment  laid 
down  in  ancient  lakes,  and  along  the  rivers,  in  places,  by  flood-plain 
deposits.  In  the  next  place  the  cuttings  along  the  sides  of  the  wide 
valleys  of  the  little  Saskatchewan,  Bird  Tail  and  Assiniboine  Elvers 
show  excellent  sections  of  the  underlying  Cretaceous  (Pierre)  shales. 

"  On  the  banks  of  the  latter  river,  neai*  Millwood,  these  shales,  which 
are  of  a  dai'k  blue-gi-ey  color,  contain  many,  both  large  and  small, 
nodules  of  limestone  or  calcareous  ironstone.  Some  of  these,  when 
broken,  are  found  to  contain  fossils,  and  from  them  an  interesting  col- 
lection of  about  twelve  or  fourteen  different  species  was  obtained. 

"Returning  to  Minnedosa,  I  was  requested  by  a  number  of  gentlemen 
to  go  with  them  up  the  valley  of  the  river,  for  a  short  distance,  and 
examine  a  property,  where  a  drift  had  been  run  into  the  side  of  the 
bank  in  the  hope  of  finding  coal.  After  making  an  examination  of 
the  bank,  which  consisted  of  dark  grey  Cretaceous  shale,  I  was  obliged 
to  state  that  there  was  no  indication  of  the  presence  of  coal. 
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"Eeturning  from  Minnedosa  to  Westbourne,  where  Mr.  Dowling- 
was  camped  on  the  bank  of  White  Mud  Biver,  we  started  in  canoes 
down  the  stream  to  Totogan.  From  there  we  coasted  along  the  west 
side  of  Lake  Manitoba  to  Manitoba  House,  the  shore  being  geDerally 
low  throughout,  and  evei*ywhere  composed  of  alluvial  sand  and  graveL 

"  At  Manitoba  House  we  obtained  another  canoe,  with  an  Indian, 
and  proceeded  to  make  an  examination  of  the  shores  of  the  northern 
part  of  Lake  Manitoba.  Following  the  eastern  side  of  the  lake  as  far 
as  the  head  of  Fairfoi-d  Biver,  we  descended  this  stream  to  St.  Martin 
Lake. 

"  Sending  Mr.  Dowling  with  a  patent  floating  log  to  make  a  sui-vej 
of  this  lake,  I  set  out  on  foot  with  some  Indians,  and  travelled  back 
from  the  lake  to  examine  a  deposit  of  gypsum  which  had  been  reported 
to  exist  in  that  locality.  It  was  found  to  be  a  thick  deposit  of  white^ 
or  in  places  ciystalline  and  transparent  gypsum,  and  to  extend,  ap- 
parently, in  lenticular  masses  and  bands,  over  very  large  areas.  As 
this  deposit  is  readily  accessible  it  will  be  of  great  economic  value 
in  the  near  future,  being  destined  to  furnish  Manitoba  and  the  suri*ound> 
ing  territories  with  land  plaster  and  plaster  of  Paris,  both  of  which 
must  now  be  brought  from  Michigan,  Iowa,  Ontario,  or  more  distant 
places.  It  can  be  quarried  without  difficulty,  and  can  be  readily 
removed  by  water ;  or  if  the  proposed  Hudson's  Bay  railway  should 
be  built  on  the  east  side  of  Lake  Manitoba  it  will  pass  through  this 
area  and  the  quarries  would  then  be  within  one  hundred  and  fifty 
miles  by  rail  from  Winnipeg.  Beturning  to  Lake  St.  Martin,  the  shores 
and  islands  were  examined,  some  of  the  latter  being  found  to  be  com- 
posed of  good,  compact  and  generally  coarse-grained  granite  (Lau- 
ren tian). 

'^  After  having  made  the  examination  of  Lake  St.  Mai'tin  we  retui*ned 
to  Lake  Manitoba,  and  examined  its  shores  to  Water  Hen  Biver,  up 
which  we  proceeded  to  a  trading  post  belonging  to  the  Hudson's  Bay 
Company. 

"  From  here  I  sent  Mi\  Dowling  on  to  Lake  Winnipegosis  to  make- 
a  micrometer  survey  of  its  eastern  and  northern  sides  while  I  returned 
to  Manitoba  House  by  the  west  side  of  Manitoba  Lake,  making  a  survey 
with  a  patent  log  of  the  shores  and  islands  as  we  passed  along. 

"  Arriving  at  Manitoba  House  on  Saturday  evening,  21st  July,  I  was. 
much  pleased  to  meet  Mr.  Whiteaves,  palsBontologist  and  one  of  the 
assistant  directors  of  the  Survey,  who  had  arrived  direct  from  Ottawa, 
a  few  hours  before.  He  had  come  out  to  join  me  for  a  few  weeks  for 
the  purpose  of  studying  the  palaeontology  of  the  Silurian  and  Devonian 
rocks  of  Manitoba,  as  seen  in  the  field. 

'*'  After  obtaining  an  additional  canoe,  and  necessary  supplies  for  a 
month,  we  started  northward  together  and  examined  all  the  principal 
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rock  exposures  around  the  lake,  making  a  large  collection  of  Devonian 
fossils,  many  of  which  are  either  new  species  or  were  now  found  for 
the  Orel  time  in  Manitoba.  It  had  been  our  intention  to  examine 
some  of  the  rocks  in  Lake  Winnipeg,  and  for  that  purpose  we  started 
down  the  Fairford  Biver  on  10th  August,  but  before  we  had  reached 
Lake  St.  Martin,  I  was  seized  with  an  attack  of  typhoid  fever  and 
carried  back  to  the  mission  at  FairfoM,  where  I  was  received  with  the 
greatest  hospitality  by  the  Eev.  J.  Bruce,  the  Episcopal  missionary  to 
the  district.  From  Faii'ford  I  was  removed  to  Manitoba  House,  and 
thence,  by  Westbourne,  to  the  General  Hospital  at  Winnipeg,  which 
was  reached  on  the  23rd  August.  Here  I  was  obliged  to  remain  for 
the  rest  of  the  season. 

"  Mr.  Dowling,  after  he  had  left  me  at  the  Water  Hen  Eiver  on  18th 
July,  proceeded  up  the  east  side  of  Lake  Winnipegosis,  surveying  it 
with  a  compass  and  micrometer  as  far  as  Mossy  Portage.  Birch  Island 
was  also  surveyed  in  passing.  Close  to  this  portage  there  is  a  meridian 
township  line,  which  was  mm  by  Mi\  Wm.  Pearce,  D.L.S.,  along  the 
lake  on  the  ice  in  the  winter  of  1880.  From  this  line  Mr.  Dowling 
made  a  survy  with  a  transit  and  micrometer  of  the  north  shore  of  the 
lake  to  the  mouth  of  Overflowing  Biver,  where  he  connected  with  the 
termination  of  the  sui-vey  made  in  a  similar  manner  by  Mr.  J.  L. 
Dufresne,  D.L.S.,  in  1887. 

"  He  next  surveyed  with  compass  and  micrometer  the  Overflowing 
Eiver  for  thirty-seven  miles  up  from  its  mouth,  the  Armit  or  Red  Deer 
fiiver  up  to  the  lake,  which  was  found  to  have  an  area  of  about  a 
hundred  square  miles,  and  the  river  for  twenty-two  miles  above  the 
lake.  He  also  connected  the  final  point  of  Dufresne's  survey  of  the 
Swan  River  with  the  chain  sui'vey  of  the  higher  part  of  that  river 
made  by  Mr.  Wm.  Wagner,  D.L  S.,  in  1878,  on  the  ice.  He  then  made 
a  survey  of  the  islands  in  Dawson  Bay.  Since  I  was  unfortunately 
prevented  from  meeting  him  according  to  arrangement,  he  paid  espe- 
cial attention  to  the  rocks  met  with,  and  made  a  good  collection  of 


**He  left  off  work  on  11th  October,  and  reached  Westbourne  on  the 
27th  of  the  same  month,  where  he  left  his  canoe.  After  settling  all 
outstanding  accounts  he  returned  to  Ottawa. 

**  Twenty-seven  photographs  of  diflferent  points  of  interest  round 
Lake  Manitoba  were  taken  dui*ing  the  year. 

"  Three  horses  and  a  buckboard  were  sold  during  the  year,  and  there 
yet  remains  with  Mr.  Sinclair,  at  Rossbura,  Manitoba,  one  horae,  with 
two  cai*ts  and  harness,  and  some  old  saddles  and  pack  saddles.  The 
two  Peterboi-o*  canoes  taken  out  in  the  spring  are  still  in  good  order 
aud  ready  for  another  season's  work. 

"Cost  of  season's  exploration  $1,923.44." 
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Dr.  A.  C.  Lawson,  assisted  by  Mr.  Smith,  was  occupied  during  the 
early  part  of  the  year  in  completing  his  report  of  the  southern  part  of 
the  Lake  of  the  Woods  and  Bainy  Lake,  which  is  now  being  printed  and 
will  form  part  of  the  Annual  Eeport,  Vol.  Ill,  for  1887-88.  In  June, 
on  my  recommendation,  leave  was  granted  to  Dr.  Lawson  to  proceed 
to  England  to  attend  the  meeting  of  the  International  Geological 
Congress  in  London,  The  chief  subject  to  be  discussed  at  the  (^ongress 
was  the  origin,  age  and  character  of  the  crystalline  schists ;  an  able 
paper  on  the  subject  was  presented  by  Dr.  Lawson  for  the  considera- 
tion of  the  Congress,  and  has  been  printed  in  the  report  of  its  pro- 
ceedings. 

Mi\  Smith  continued  the  preparatory  topographical  measurements 
for  the  Hunter  Island  and  Seine  Eiver  sheet,  which  are  in  continuation 
of  those  of  the  Lake  of  the  Woods  and  Kainy  Lake,  the  former  published 
with  Dr.  Lawson's  report  in  1885,  and  the  latter  now  being  engraved. 

On  this  work*  Mr.  Smith  reports  as  follows : — 

"Twelve  weeks  of  the  season  were  occupied  in  making  log  and 
compass  surveys  of  the  lakes  in  '^  Hunter's  Island  "  and  in  the  region 
north  and  north-east  of  it.  As  the  main  points  of  Hunter's  Island  had 
been  previously  fixed  accurately  by  Mr.  McAree's  survey  and  the 
Minnesota  township  surveys,  this  more  i*apid  method  was  deemed  sui* 
ficieutly  accurate.  The  remaining  four  weeks  of  the  season  were  em- 
ployed in  making  a  micrometer  and  compass  survey  of  the  Quetico 
Lake  route  from  Pine  Portage  to  the  junction  of  the  Quetico  and 
Nameukan  Elvers,  tying  the  micrometer  survey  of  last  year,  and  in 
connecting  this  latter  sui'vey,  at  the  most  northerly  point  of  Hunter's 
Island,  with  Pine  Portage.  Besides  this,  supplementary  log  sui-veyR 
and  time  traverses  were  made  in  the  adjacent  countiy. 

*^The  work  involved  in  all  about  140  miles  of  mici*ometer  and  com- 
pass lines,  500  miles  of  log  and  compass  lines,  and  60  miles  of  time 
ti*averses,  and  from  points  thus  fixed,  intermediate  points  and  islands 
were  determined  by  compass  triangulation. 

**The  region  covered  extends  from  the  provincial  boundary  line 
between  the  districts  of  Thunder  Bay  and  Eainy  Eiver  westward  about 
65  miles,  and  from  the  United  States  boundary  northward  about  40 
miles,  covering  an  area  of  about  2,600  square  miles.  This,  with  previous 
reliable  surveys,  completes  the  topography  of  the  country  included  in 
the  Hunter's  Island  sheet,  and  about  one-fourth  of  that  of  the  Seine 
Eiver  sheet  to  the  north. 

"  This  region,  like  all  the  Archeean  countries  of  central  Canada, 
appears  rugged  and  hummocky,  but  few  hills  were  observed  over  200 
feet  in  height  above  the  lakes  which  they  enclose,  and  soundings  of  the 
latter  barely  exceeded  80  feet.    The  numerous  lakes  form  the  most 
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important  hydrogi'aphic  feature  of  the  country,  the  connecting  rivei'a 
being  short  and  bt*oken  by  frequent  falls  or  rapids. 

"  A  very  large  proportion  of  the  country  has  been  swept  by  fire  and 
few  valuable  timber  areas  are  seen  from  the  lake  shores.  Good  farm* 
ing  land  is  of  exceptional  occui*rence,  the  occasional  and  limited  areas 
of  drift  being  usually  of  a  sandy  and  gravelly  character. 

"  Nearly  the  whole  of  Hunter's  Island  is  occupied  by  Laurentian 
gneiss  and  granites,  with  the  exception  of  a  naiTOw  band  of  mica 
schists  along  the  north  side. 

"  There  is  also  a  broad  band  of  schistose  or  slaty  and  trappean  rock» 
containing  beds  of  iron  ore,  crossing  the  south-eastern  extremity  of  the 
island  in  a  north-easterly  direction.  Dr.  Lawson  has  not  yet  closely 
examined  this  band.  Many  mining  locations  have  been  taken  np  here 
within  the  last  eighteen  months,  but  no  work  has  been  done  further 
than  cutting  out  portages  to  facilitate  the  transport  of  exploratory 
machinery. 

'^  To  the  north  of  Hunter's  Island  the  gneisses  are  associated  with 
mica  schists,  probably  an  eastward  extension  of  the  Coutchiching  series 
of  rocks  so  largely  developed  on  Bainy  Lake. 

"  Many  of  the  pegmatite  veins  cutting  the  gneiss  contain  large  crys- 
tals of  beautiful  white  mica,  which  in  some  places  may  possibly  be 
developed,  of  sufficient  size  to  be  of  economic  value." 

Cost  of  season's  work  of  Messrs.  Lawson  and  Smith,  $1,065.48. 


Dr.  E.  Bell,  assisted  by  Mr.  A.  E.  Barlow,  continued  the  investiga- 
tion and  survey  commenced  the  previous  summer  (1886)  between  the 
Montreal  Biver  and  the  northern  shores  of  Lake  Huron,  with  a  view 
to  further  elucidate  the  geological  stracture  of  the  Huronian  system  as 
developed  in  that  region,  especially  in  connection  with  the  copper^ 
nickel,  argentiferous  galena,  iron  ores,  gold-bearing  quartz  veins  and 
other  economic  minerals  which  characterize  this  system,  and  which 
apparently  occur  at  intervals  in  all  parts  of  its  disti*ibution. 

Dr.  Bell  furnishes  the  following  summary  of  the  work  accomplished : 
— "  I  loft  Ottawa  for  the  field  on  the  17th  of  July  and  made  Sudbury, 
at  the  junction  of  the  main  line  of  the  Canadian  Pacific  Bailway  and 
the  Saalt  Ste.  Marie  branch,  my  head-quarters  for  the  summer.  Mr. 
Barlow  and  party  consisting  of  one  assistant  and  three  canoe-men  were 
employed  most  of  the  season  in  making  topographical  and  geological 
surveys  of  a  number  of  the  lakes  around  Temagami  Lake  (which  had 
been  carefully  surveyed  the  year  before)  including  Cross  Lake  on  the 
Temagami  Biver.  In  the  autumn  Mr.  Barlow  made  some  geological 
examinations  in  the  Township  of  Broder  and  around  Lake  Panache, 
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principally  with  a  view  to  the  more  exact  determination  of  the  boun- 
dary between  the  Huronian  and  Laarentian  systems  in  that  direction. 

"  The  country  immediately  around  Sudbury,  which  is  important  on 
account  of  the  gold,  nickel  and  copper  deposits  now  being  developed 
there,  was  first  examined.  Then  the  main  line  of  the  railway  was  fol- 
lowed on  foot  from  Mark  Stay  to  Straight  Lake ;  and  the  Sault  Ste. 
Marie  branch  from  Sudbury  to  Mississagi  River,  with  side  explorations 
in  the  township  of  Denison  and  around  Algoma  Mills.  Onaping  Lake 
and  River,  and  Vermilion  Lake  and  a  part  of  the  river  of  the  same 
name  were  also  examined. 

"  In  1854-56,  the  late  Mr.  Alexander  Murray  surveyed  Wahnapitee- 
ping  Lake  and  the  Wahnapitae  River  below  it,  as  well  as  a  chain  of 
lakes  between  the  former  and  Sturgeon  River.  The  shores  of  these 
waters  were  further  examined  geologically  by  myself  during  the  past 
summer.  Two  travenses  were  also  made  between  the  above  lake  and 
Vermilion  River,  and  a  track  survey  of  about  twenty  miles  of  Wahna- 
pitfiB  River,  above  the  lake.'  The  section  of  the  Sturgeon  River,  above 
the  part  surveyed  by  Mr.  Murray,  and  below  the  point  at  which  I 
struck  it  in  1875,  was  likewise  examined  geologically,  so  that  the  rocks 
of  the  whole  of  this  stream,  from  its  source  to  its  mouth,  are  now 
known.  I  next  made  an  exploration  of  the  southern  half  of  Obabika 
Lake  and  part  of  the  surrounding  country,  Mr.  Barlow  having  surveyed 
the  northern  part  of  this  sheet  of  water  during  the  present  season. 

"A  number  of  points  requiring  further  investigation  in  connection 
with  the  geology  of  Temagami  Lake  were  next  attended  to,  and  I  then 
proceeded  to  Lady  Evelyn  Lake,  which  stretches  the  gi*eater  part  of 
the  distance  between  Temagami  Lake  and  Montreal  River.  The  track 
survey  which  I  had  made  of  this  sheet  of  water  the  previous  year  was 
improved  in  detail,  and  additional  facts  were  ascertained  in  regaixl  to 
its  geology.  About  seven  miles  west  of  Wendabin*s  house,  on  this 
lake,  a  mountain  rises  to  a  height  of  upwards  of  1,100  feet  above  its 
level,  and  afforded  some  good  points  of  view  for  making  a  rough  trian- 
gulation  of  the  region  to  the  west  of  it,  which  has  hitherto  been  a  blank 
on  all  maps.  A  track  suivey  was  also  made  of  a  river  from  the  south- 
west, which  enters  Wendabin's  Bay,  and  of  two  routes  between  it  and 
Nonwakaming  Lake,  which  lies  between  the  northern  outlet  of  Lake 
Temagami  and  Lady  Evelyn  Lake. 

"  The  work  above  described  will  enable  us  to  complete  for  publica- 
tion the  sheet  which  was  compiled  last  winter,  on  a  scale  of  two  miles 
to  one  inch,  measuring  30  by  34  inches,  and  embracing  Lakes  Temis- 
caming  and  Temagami  and  a  part  of  the  Montreal  River ;  and  also  one 
of  the  regular  sheets,  18  by  12  inches,  on  the  scale  of  four  miles  to  one 
inch,  belonging  to  the  ranpe  of  sheets  next  north  of  that  which  includes 
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Orand  Manitoulin  Island.  This. sheet  embraces  the  country  around 
Sudbury.  Most  of  it  has  been  surveyed  into  townships,  and  the  greater 
number  of  these  are  now  sub-divided  into  lots  and  concessions.  The 
area  which  it  represents  is  continuous  with  that  shown  on  the  Tema- 
gami  and  Temiscaming  sheet. 

"Geologically,  these  areas  are  occupied  mostly  by  Huronian  rocks. 
Whenever  the  boundary  between  the  Huronian  and  the  general  Lau- 
rentian  region  traverses  these  sheets,  it  has  been  defined  with  sufficient 
accuracy.  Within  the  outside  boundaries  of  the  Huronian,  there  are 
several  detached  areas  of  gneiss,  appai-ently  Laurentian,  the  limits  of 
which  were  ascertained.  One  of  these  is  in  the  townships  of  Denison 
and  Creighton,  and  another  in  Snider  and  McKim.  A  gneiss  area  on 
the  western  side  of  Lake  Wahnapitseping  appears  to  be  isolated  as  does 
also  one  on  the  south-west  side  of  Lake  Anima-nipissing,  to  the  north- 
east of  the  main  body  of  Lake  Temagami.  The  two  belts  of  gneiss 
which  cross  the  Montreal  River  below  the  great  Bond,  may  be  con- 
nected with  those  to  the  north-east,  discovered  by  the  late  Mr.  McOuat, 
on  the  Blanche,  but  to  the  southward  they  are  surrounded  by  Huronian 
strata. 

"  In  addition  to  tUe  large  amount  of  data  which  was  secui'ed  regard- 
ing the  structure  and  distribution  of  the  Huronian  rocks,  it  is  believed 
that  the  labors  of  the  pa^t  season  will  throw  considerable  additional 
light  on  the  nature  and  origin  of  these  strata  and  the  alterations  which 
they  have  undergone.  A  large  number  of  specimens  were  collected  for 
study  in  the  office,  which,  it  is  hoped,  will  develop  many  points  of 
lithological  interest. 

"  The  modes  of  occurrence  and  the  geological  relations  of  the  econ- 
omic minerals  of  the  districts  examined  were  carefully  studied.  The 
metals  which  give  most  promise  at  present  are  the  copper  and  nickel 
deposits  which  have  been  worked  for  the  last  three  years  neai* 
Sudbury. 

'*  Early  last  spring  the  Government  of  Ontario  having  resolved  to 
appoint  a  Boyal  'Commission  *  to  enquire  into  the  mineral  resources  of 
the  province  and  the  best  means  for  their  development,'  did  me  the 
honor  to  request  that  I  should  act  upon  the  commission,  and  with  the 
approval  of  the  Acting  Minister  of  the  Interior  and  of  the  Director  of 
the  Survey  I  accepted. 

"  Much  of  the  data  required  by  the  Commission  had  abeady  been 
ascertained  by  the  Geological  Survey,  and  my  appointment  resulted  in 
greatly  facilitating  the  enquiries  of  this  commission,  by  enabling  it 
readily  to  utilize  whatever  might  be  required  of  the  vast  amount  of 
knowledge  respecting  the  geology  and  tne  mineral  resources  of  Ontano, 
acquired  by  the  Survey  duiing  the  past  forty-five  years,  and  embodied 


Digitized  by  VjOOQIC 


80  A  GEOLOaiOAL  AND  NATURAL  HI8T0ET  8URVBY  OP  CANADA. 

in  the  Geological  Survey  reports  and  maps,  which  have  been  pablished 
during  that  period,  and  with  which  I  was  thoroughlj-  acquainted. 

"  I  accompauied  the  other  commissioners  only  when  they  were  in  the 
vicinity  of  the  district  in  which  my  work  lay,  except  about  13  days  at 
the  close  of  the  season.  Altogether  about  50  days  were  occupied  at 
intervals  between  July  and  November,  in  the  work  of  the  Commission."" 

Cost  of  season*s  exploration,  $1,485.00. 


Mr.  A.  S.  Cochrane's  wiTk  during  the  summer  was  in  continuation 
of  that  of  preceding  seasons,  the  object  being  to  obtain  the  data  neces- 
saiy  for  showing  the  geography  of  the  western  peninsula  of  Ontai-io,  as 
accurately  as  possible,  on  the  maps  which  are  being  prepared  on  the 
scale  of  four  miles  to  one  inch,  to  illustrate  the  geology  of  that  part  of 
the  country.  Respecting  this  work,  Mr.  Cochrane  reports  as  follows : — 

"  I  went  over  the  ground  carefully  and  marked  in  the  hill  features, 
rock  exposures,  positions  of  8ti*eams,  and  the  natural  features  generally. 
The  distances  between  side  lines  and  concessions,  the  crossings  of  roads 
and  railways,  Ac,  were  all  checked  by  odometer  measurements.  The 
railway  plans  on  large  scales  (200  and  400  feet  to  the  inch)  had  all 
been  reduced  in  the  office  during  the  winter,  and  with  these  on  hand 
on  the  ground,  I  was  enabled  to  locate  all  other  features  along  them 
with  accuracy  on  the  map.  The  levels  of  all  points  which  could  be 
easily  indentified  on  the  ground  and  fixed  on  the  map,  such  as  inter- 
sections of  concessions  and  side  lines,  or  of  these  with  railway  lines, 
Ac,  were  determined  by  the  aneroid  barometer.  I  had  with  me  copies 
of  the  official  plans  of  the  original  Government  surveys  of  all  the  town- 
ships, and  it  was  interesting  to  note  the  changes  which  have  been 
brought  about  by  the  clearing  away  of  the  primssval  forests;  for 
example,  the  old  plans  show  a  large  amount  of  swamp  lauds  in  every 
township.  Nearly  the  whole  of  these  have  now  disappeared,  and  the 
lands  which  they  occupied  are  the  most  fertile  in  the  countiy. 

"  The  work  of  the  present  season  was  confined  to  the  area  covered 
by  the  remainder  of  sheet  115  (of  the  general  scheme)  which  had  not 
been  finished  last  year,  and  embraced  part  of  the  township  of  Osprey, 
the  whole  of  the  townships  of  Artemisia,  Glenelg,  Euphi^asia  and  Hol- 
land and  half  of  that  of  Sullivan.  This  completes  the  field  work  for  the 
above  sheet,  and  all  the  material  is  now  on  hand  for  compiling  it  for 
the  engraver. 

<<  The  cost  of  the  season's  field  work  was  $380.'' 


Mr.  A.  P.  Low  left  Ottawa  in  May  to  continue  the  surveys  and 
exploration  of  the  eastern  coasts,  islands  and  rivers  of  Hudson  Bay,  on 
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which  work  he  has  now  been  occupied  for*several  seaHons,  and  though 
no  importapt  facts  relating  to  the  geology  of  this  vast  unexplored 
region  have  yet  been  elicited,  considerable  additions  have  been  made 
to  our  previous  knowledge  of  its  geography  and  general  physical 
character.  There  still  remain,  however,  areas  as  large  as  the  provinces 
of  Ontario  and  Quebec,  of  which  nothing  is  yet  known,  though  there  i& 
reason  to  believe  that,  in  some  of  these,  further  exploration  would  pro- 
bably result  in  the  discoveiy  of  valuable  mineral  resources  and  much 
interesting  geological  and  geogi'aphical  information. 

On  the  work  of  the  past  summer  Mr.  Low  reports  as  follows : — 

<'  I  left  Ottawa  on  the  29th  of  May  and  proceeded  by  the  Missinabie 
Biver  to  Moose  Factory." 

"  Here  the  boat  used  the  previous  year  was  stored ;  in  it  the  party 
sailed  across  the  foot  of  James  Bay,  and  along  the  east  coast  to  Fort 
George  at  the  mouth  of  the  Big  Eiver,  arriving  there  on  the  28th  of 
June. 

"Much  delay  was  occasioned  en  route  by  the  large  quantities  of  ice 
in  the  bay,  which,  driven  by  the  prevailing  north-west  winds,  at  times 
completely  blocked  the  way. 

''From  Fort  George  the  boat  was  sent  along  the  coast  to  meet  us 
again  at  Great  Whale  Biver,  and  the  pai-ty  turned  inland  to  make  a 
track  survey  up  the  Big  Eiver. 

"  This  stream  was  followed  for  forty  miles  with  but  one  short  portage 
past  a  small  chute,  twenty  miles  from  the  mouth ;  beyond  this,  the  river 
becomes  very  rough  and  flows  between  such  steep,  rocky  banks  that  it 
is  impossible  to  portage  canoes  past  the  obstructions  ]  a  portage  i*oute  to 
the  South  Branch  of  the  Bishop  Boggan  Biver  was  therefore  followed 
through  several  of  the  many  small  lakes  which  occupy  one-half  the 
area  of  this  part  of  the  country. 

''The  branch  was  ascended  to  its  head,  and  crossing  the  height  of 
land,  a  small  stream  flowing  into  the  Big  Biver  was  descended  to  the 
main  stream  in  a  large  lake  forming  a  part  of  the  main  river,  one  hun- 
dred miles  above  where  we  had  left  it. 

"  Again,  passing  up  stream,  still  greatly  broken  by  falls  and  rapids, 
it  was  finally  left  by  a  north  branch  sixty  miles  above  the  lake.  The 
river  here  is  about  three  hundred  yai-ds  wide  with  a  current  of  three 
miles  an  hour;  beyond  this  the  guide  said  no  portages  occurred  for  a 
great  distance,  the  river  flowing  smoothly  along  the  surface  of  the 
interior  plateau  without  a  distinct  valley. 

"  Following  the  branch  through  several  small  lakes,  a  short  portage 
was  made  to  the  headwaters  of  the  North  Branch  of  the  Bishop  Boggan 
Biver.  Having  passed  through  more  lakes  drained  by  this  stream,  a 
crossing  to  the  South  Branch  of  the  Great  Whale  Biver  was  effected,. 
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deHcending  this  river  the  coast  was  again  reached  after  a  rough  trip  of 
about  three  hundred  and  fifty  miles,  including  eighty-four  portages. 

"  The  countiy  along  the  route  is  an  exceedingly  rough  plateau, 
having  an  elevation  of  about  twelve  hundred  feet  above  the  sea, 
swampy  throughout ;  many  low,  rocky  hills  rising  above  the  general 
level,  eveiywhere  strewn  with  innumerable  boulders,  afford  evidence  of 
great  ice  action. 

"  The  whole  is  covered  with  a  small  growth  of  black  spruce  and 
tamarac,  while  bui*nt  portions  generally  support  a  small  second  grcwth 
of  aspen,  poplar  and  banksian  pine,  the  latter  becoming  i*ai'e  along 
the  Whale  Eiver.  On  the  bottom  of  the  Big  Eiver  valley  were  seen  a 
few  white  spruce,  balsam  poplar  and  balsam  spruce,  of  small  size,  sel- 
dom or  never  exceeding  twelve  inches  in  diameter  three  feet  from  the 
ground.  The  rock  throughout  is  Laurentian  gneiss,  a  pink  hornblendic 
variety  predominating. 

"Ari'iving  at  the  mouth  of  Great  Whale  Eiver,  on  the  26th  of  July, 
the  party  continued  its  course  northwaitl  in  the  boat  to  Bichmond 
Gulf;  fi*om  the  east  bay  of  which  a  micrometer  survey  was  commenced, 
starting  with  a  portage  of  two  miles  past  a  fall  of  two  hundred  and 
sixty  feet  on  a  small  river  falling  into  the  bay. 

"This  stream  was  followed  sixteen  miles,  and  then  another  portage 
made  five  hundred  feet  from  the  river  valley  up  the  surrounding  hills 
to  the  plateau,  and  a  direct  route  was  taken  through  small  lakes  for 
fourteen  miles  to  Clearwater  Eiver,  which  was  ascended  to  Clearwater 
Lake,  a  total  distance  of  sixty-three  miles  from  Eichmond  Gulf.  The 
country  and  rocks  were  found  to  be  similar  to  those  above  described, 
the  only  ti*ees  being  small,  stunted  black  spruce  and  tamarac  gi*owing 
in  clumps  in  sheltered  parts  of  the  valleys ;  everywhere  else  the  vege- 
tation consisted  of  arctic  mosses,  low  shrubs  and  flowering  plants,  the 
whole  having  a  very  desolate  appearance. 

"  Owing  to  the  cold  and  wet  season  coming  on,  it  was  decided  to 
proceed  no  farther,  so  the  return  trip  was  commenced  on  the  13  th  of 
August,  and  Ottawa  was  reached  by  Moose  Factory  and  Missinabie  on 
the  4th  of  October. 

"Total  cost  of  exploration,  $2,034.38." 


Mr.  E.  D,  Ingall  was  engaged  during  the  summer  in  prosecuting  the 
investigations  and  surveys,  commenced  in  1887,  but  then  bi-ought  to  a 
close  by  an  accident  as  stated  in  my  last  summaiy  report,  for  the  pi*e- 
paration  of  a  monograph  of  the  phosphate  deposits.  Ottawa  county, 
P.  Q.,  was  selected  as  the  district  in  which  the  circumstances  affecting 
the  origin,  mode  of  occurrence,  and  distribution  of  these  deposits  might 
best  be  studied. 
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Begarding  the  lines  upon  which  Mi*.  Ingall  is  conducting  the  work, 
he  says : — 

"  The  Du  Li^vre  phosphate  district  has  been  chosen  as  the  one  in 
which  to  study  the  phenomena  presented  by  these  deposits,  because 
the  greatest  number  of  mines  are  in  active  operation  there,  within 
reasonably  easy  reach  of  each  other,  and  therefore  it  is  there  that  the 
features  brought  out  from  time  to  time  by  their  underground  develop- 
ment can  best  be  observed,  so  that  not  only  can  the  surface  features  be 
studied,  but  the  behavior  in  depth  of  the  deposits  can  also  be  followed. 

"  The  questions,  also,  relating  to  the  rock  formations  associated  with 
these  deposits,  are  of  great  importance,  and  will  necessarily  receive 
attention,  and  an  attempt  will  be  made  to  work  out  their  nature  and 
relationships  to  the  deposits  and  to  each  other,  as  well  as  their  distri- 
bution, and  thus  aid  further  discovery.  As  all  these  points,  relating 
both  to  the  deposits  and  their  associated  rocks,  will  require  very 
detailed  and  careful  study  to  obtain  the  results  aimed  at,  it  has  been 
decided  to  concentrate  attention  on  a  comparatively  small  area,  com- 
prising about  210  square  miles  of  country,  which  has  been  so  chosen  as 
to  include  all  the  chief  mines  of  this  district. 

*'  The  elucidation  of  the  natui*e  and  origin  of  these  deposits,  as  a 
guide,  where  and  how  to  seek  for  them,  is  of  course  the  chief  aim  of 
such  an  investigation,  and  as  this  subject  has  already  received  consider- 
able attention  by  many,  both  amongst  and  outside  of  the  officers  of  our 
Survey,  it  is  felt  that  only  by  such  detailed  and  careful  investigation 
can  our  knowledge  on  these  points  be  advanced  beyond  the  point  at 
which  previous  observers  have  left  it.  It  is  also  evident  that  the  value 
of  opinions  and  predictions  as  to  the  probable  lasting  qualities  of  these 
deposits,  and  other  things  of  more  immediate  practical  bearing  on  the 
future  of  the  phosphate  mining  industry,  must  depend  upon  the  extent 
to  which  we  understand  the  true  nature  of  the  deposits,  and  it  is  there- 
fore hoped  that  a  thorough  and  careful  investigation  may  advance  us, 
at  all  events  a  few  steps,  towards  this  desirable  goal ;  and  also  that 
when  the  monograph  is  completed,  it  may  be  found  to  provide  in  a 
compact  form  a  large  amount  of  information,  which  will  prove  not  only 
osefal  to  the  general  public,  but  also  render  available  for  intending 
investors,  mining  engineers,  &c.,  such  information  respecting  the 
general  features  of  the  deposits,  &c.,  of  the  district,  as  shall  materially 
assist  them,  in  forming  opinions  as  to  the  value  of  individual  deposits 
upon  which  they  may  be  called  to  pass  judgment. 

"  One  of  the  points  which  has  been  especially  kept  in  view  in  the 
investigation  is :  Whether  the  mode  of  occurrence  of  the  phosphate  is 
such  as  to  render  the  view  probable,  which  has  been  advanced  by  many,  ■ 
and  has  tended  to  check  enterprise,  that  the  deposits  are  confined  to 
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surface ;  or  whether  farther  investigation  proving  them  to  occar,  either 
as  portions  of  intrusive  rock  masses,  or  in  connection  with  such,  would 
not  rather  suggest  a  persistency  in  depth  for  which  they  have  not  been 
given  credit  by  many. 

''Again,  the  question  arises  as  to  whether  all  the  deposits  ai'e  neces- 
saiily  similar  in  their  nature,  and  whether  some  may  not  be  filling 
fissures,  whilst  others  are  more  of  the  nature  above  referred  to. 

**  On  these  and  many  other  matters  connected  with  the  occurrence 
of  phosphate  deposits,  a  certain  amount  of  evidence  has  already  been 
collected,  but,  in  view  of  the  number  of  very  contradictory  theories 
ali*eady  advanced  at  various  times,  it  is  felt  that  it  would  be  wiser  to 
reserve  any  expression  of  opinion  until  the  further  study  it  is  proposed 
to  make  shall  give  a  sufficiently  broad  basis  of  fact  upon  which  reliable 
conclusions  may  be  founded,  rather  than  to  venture  any  premature 
suggestions  or  theories  which  would  only  be  adding  to  the  already  too 
large  stock  of  ill-based  speculations  on  this  subject.'' 

In  caiTying  on  this  work,  Mr.  Ingall  has  been  assisted  by  Mr.  Jamea 
White,  whose  time  has  been  taken  up  in  conducting  the  topographical 
measurements  necessary  for  the  construction  of  a  map  of  the  area 
under  study,  on|  such  a  scale,  that  the  details  of  the  distribution  and 
association  of  the  different  rocks  may  be  delineated  thereon. 

Of  the  210  square  miles  comprised,  as  stated,  within  the  limits  of 
this  map,  the  lakes,  rivers,  roads,  &c.,  over  some  125  squai-e  miles  have 
already  been  surveyed,  leaving  about  85  square  miles  to  be  done  next 
season,  when  it  is  hoped  to  complete  the  work.  These  surveys  have 
.been  plotted  on  a  scale  of  40  chains  to  the  inch,  and  it  is  proposed  to 
publish  plans  of  special  areas  immediately  surrounding  the  chief  mines, 
'  on  a  scale  of  200  feet  to  an  inch,  which  will  form  the  basis  of  special 
studies  around  these  points.  With  a  view  to  get  a  general  idea  of  the 
geological  features  of  the  district  under  study,  all  the  roads  in  the  area^ 
upwai'ds  of  200  miles,  were  travelled  over  and  the  outcrops  examined* 
The  rest  of  the  season  was  taken  up  in  commencing  the  special  studies 
of  the  phenomena  presented  by  the  chief  mining  experiments,  and  in 
visiting  the  various  mines  from  time  to  time  to  ascertain  whether  any 
new  features  had  been  brought  out  during  their  development  It  will 
not  be  advisable  to  attempt  to  give  a  detailed  report  on  the  district 
till  after  another  season's  investigation  has  been  completed. 

Cost  of  season's  exploration,  $1,289.78. 


For  about  two  months  and  a  half  during  the  past  summer,  Mi*.  F» 
Adams  continued  explorations  in  the  counties  of  Joliette,  Berthier, 
Maskinongd  and  St,  Maurice,  in  the  province  of  Quebec,  with  a  view  to 
securing  additional  data  for  the  north-west^sheet^of  the  Eastern  Town- 
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fihipe  map.  The  soath-east  sheet  of  this  map  was  completed  and 
pablished  last  year,  and  the  north-east  sheet  is  now  sai^veyed  and  will 
be  ready  for  publication  in  the  spring  :  each  of  these  sheets  covei*s  an 
area  of  4500  square  miles,  represented  on  scale  of  4  miles  to  one  inch, 
or  natural  scale  of  Wfxtf.  This  season  Mr.  Adams  examined  an  area  of 
about  1,500  square  miles,  embi*acing  a  part  of  the  Mattawin  Biver  and 
its  tributaries,  the  headwatera  of  the  River  du  Loup  and  such  portions 
of  the  country  to  the  south  of  these  as  had  not  already  been  examined. 
On  this  work  Mr.  Adams  reports  as  follows: — 

"  All  the  northern  portion  of  this  district  consists  of  Laurentian 
gneiss  interstratified  in  places  with  thin  bands  of  crystalline  limestone. 
On  the  Cypress  River,  River  du  Milieu  and  on  the  Mattawin,  to  the 
west  of  the  He  de  France,  these  gneisses  dip  at  rather  high  angles 
to  the  west  or  south,  but  to  the  east  of  the  He  de  France  and  on  the 
headwaters  of  the  River  du  Loup,  they  are  flat  or  nearly  so. 

"  In  the  southern  portion  of  this  district,  especially  in  the  township 
of  Bi-andon,  there  are  many  intercalations  of  various  varieties  of 
anorthosite  in  the  gneisses,  which  latter  dip  at  rather  low  angles  either 
to  the  east  or  west.  All  the  areas  of  anorthosite  now  known  to  occur 
in  the  district  have  been  examined,  and  mapped,  and  have  proved  to  be 
either  eruptive  masses  cutting  through  the  gneisses,  or  masses  inter- 
stratified  with  the  latter,  but  probably  still  of  eruptive  origin.  In  the 
north-east  corner  of  the  district  is  a  large  mass  of  very  coaree-grained 
basic  red  granite,  which  has  already  been  mapped  by  Mr.  McConnell. 
All  localities  where  minerals  of  economic  importance  were  known  to 
occur,  especially  mica  deposits,  were  visited  and  examined.  Several 
supposed  occurrences  of  gold  were  also  examined  and  specimens  col- 
lected, which  have  not  as  yet  been  assayed.  One  of  these  veins,  near 
St.  Alphonse,  which  was  worked  several  years  ago  and  abandoned,  has 
recently  been  re-opened,  and  is  now  been  worked  to  a  considerable 
extent.  The  rock  consists  of  a  band  or  vein  of  crystalline  limestone 
about  3  feet  wide,  flanked  on  either  side  by  quartzose  gi-ey  gneiss. 
The  latter  has  been  assayed  in  Chicago  and  is  said  to  be  rich  in  gold. 
Samples  were  taken  for  assay.  A  report  on  the  district  is  now  being 
written. 

"I  returned  from  the  field  on  5th  November. 

"  Cost  of  season's  exploration,  8378.79." 


Dr.  R  Ells,  assisted  by  Mi\  N.  J.  Giroux,  has,  during  the  past 
summer,  continued  and  extended  the  re-examination  of  the  complicated 
geological  structure  in  the  valley  of  the  St.  Lawrence ;  on  the  south 
side,  from  Point  aux  Plateau,  about  40  miles  above  Quebec,  to  River 
du  Loup,  and  on  the  north  side,  from  the  mouth  of  Jacques  Cartier 
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Eiver  to  the  vicinity  of  Cape  Tourmente,  including  also  Orleans  and 
Crane  islands  and  the  other  islands  in  the  river  between  these.  Several 
hundred  miles  of  roads  in  the  country  on  the  south  side  were  sui'veyed, 
and  sections  were  made  on  the  Etchemin  and  B^cancour  rivei*8  of  30 
miles  each.  The  report  of  this  work,  giving  in  detail  the  facts 
observed  and  the  conclusions  arrived  at,  will  be  prepai-ed  to  accompany 
the  north-east  J  of  the  Eastern  Townships  map,  when  the  measure- 
ments have  been  plotted,  the  observations  studied,  and  the  numerous 
fossils  collected  have  been  examined.  The  result  will  be  to  very 
greatly  modify  the  geological  mapping  of  a  large  pai't  of  this  region, 
especially  that  of  the  south  shore  below  Quebec,  as  published  in  the 
Report  of  the  Geological  Survey,  1869.  It  has  now  become  more  than 
ever  plain  that  the  Lauzon  and  Sillery  slates  and  sandstones  are  not 
above  but  below,  and  older  than  the  Levis  formation ;  and  that  no  such 
d:visions  as  are  indicated  on  the  map  accompanying  the  report  refeiTed 
to  can  be  recognized  on  the  south  shore  below  Quebec. 

The  gold  districts  of  the  Chaudi^re  and  the  asbestus  mines  of  Thet- 
ford,  Coleraine,  &c.,  were  also  visited,  for  the  purpose  of  noting  the  de- 
velopment during  the  year,'^nd  ascertaining  the  yield  from  the  different 
mines.  On  this  subject  Dr.  Ells  has  furnished  the  following  report, 
which,  as  being  of  more  immediate  interest  and  practical  importance, 
is  given  in  full : — 

'*  The  principal  mining  industries  in  the  area  examined  by  us  are 
gold  and  asbestus.  The  former  has  been  prosecuted  more  vigorously 
than  in  the  previous  yeai*,  four  companies  operating  in  the  Chaudi^re 
district,  viz.,  The  Horace  Sewell  Co.  on  the  DesPlantes,  McArthur  and 
Coupal  at  St.  Francis,  Capt.  Bichards  on  the  Cumberland,  and  St.  Onge 
Bros,  on  the  Famine.  All  of  these  are  supposed  to  be  working  in  old 
river  channels.  The  DesPlantes  works  consist  of  a  shaft  30  feet  deep, 
about  60  feet  east  of  the  stream  and  half  a  mile  north  of  the  bridge, 
near  the  mouth,  at  which  spot  a  bed  of  well  washed  river  gravel  was 
struck,  cemented  by  clay  and  resting  upon  altered  slates  and  sandstone 
with  diorites ;  coarse  gold  in  good  paying  quantity  is  taken  from  this 
spot,  though  the  high  water  in  the  river  during  the  autumn  interfered 
seriously  with  the  work.  At  the  time  of  my  visit,  but  four  men  besides 
the  foreman,  Mr.  Fenton,  were  employed.  The  bed  of  the  DesPlantes 
at  one  time  yielded  a  large  amount  of  coarse  gold. 

"  The  most  extensive  workings  in  the  district  ai'e  now  caiTied  on  at 
the  Buisseau  Meul,  a  branch  of  the  Millbix>ok,  near  St.  Francis  Village. 
A  tunnel  has  been  driven  into  the  hill  to  a  distance  of  600  feet,  in  an 
old  channel  which  at  400  feet  was  HO  feet  below  the  adjoining  bed  of 
the  brook,  from  which  it  was  separated  by  slate  reefs.  The  gmvel  of 
the  old  channel  has  yielded  considerable  coarse  gold,  nuggets  from  $5 
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to  $15  valne  having  been  taken  out  during  the  past  season.  Drifting 
near  the  upper  end  of  the  tunnel  is  now  being  canded  on,  but  much 
difficulty  is  experienced  from  quicksand.  Neither  here  nor  at  the  Bes 
Plantes  are  there  any  appliances  suitable  for  saving  fine  gold,  and  some 
changes  in  this  respect  will  beoecessary  before  satisfactory  results  will 
be  obtained.  From  twelve  to  fourteen  men  were  employed  during  the 
past  season. 

"  Captain  Eichard's  work  on  the  Cumberland  is  yet  largely  explor- 
atoi-y,  and  no  returas  of  gold  taken  out  are  to  hand.  Difficulty  from 
quicksand  is  experienced  here  also  in  sinking  shafts.  No  mining  has 
been  done  on  the  Gilbert  year,  but  on  the  Famine  the  St.  Onge  Bros, 
have  driven  in  the  east  bank,  about  a  mile  above  the  road  across  the 
mouth,  for  several  hundred  feet  in  what  they  claim  to  be  an  old  channel 
of  that  stream,  and  gold  has  been  taken  out  in  small  quantity.  The 
old  workings  on  Slate  Creek  have  been  abandoned. 

"  The  asbestus  industry  of  Thetford  and  Coleraine  continues  to 
rapidly  increase  in  importance.  The  formation  of  the  new  Bell  Com- 
pany of  London  during  the  past  season,  by  which  detached  areas  have 
been  bi-ought  under  one  management,  and  the  wonderful  advance  in 
the  stock  has  incited  fresh  explorations,  and  several  new  openings  have 
been  started.  Prospecting  has  been  active  during  the  past  season,  not 
only  in  Thetford  and  Coleraine,  but  in  the  great  serpentine  area  of 
Wolfestown,  and  good  indications  of  asbestus  have  been  found  at 
several  new  points.  Bat  the  largest  quantity  and  the  best  quality  of 
fibre  continues  to  be  derived  from  the  Thetford  mines,  though  the  very 
bad  season  of  1888  has  reduced  the  output  very  seriously.  The  asbestus 
at  these  mines  differ  very  materially  fi'om  the  greater  paii;  of  that 
obtained  at  other  points,  both  in  Broughton  on  the  one  hand,  and  in 
Coleraine  on  the  other.  That  from  Coleraine  and  Wolfe  is  to  a  certain 
extent  affected  by  a  harshness  and  stiffness  which  pertains  to  a  very 
considerable  portion  of  the  output,  rendering  the  percentage  of  firsU 
much  less  than  at  Thetfoitl.  The  fibre  is  also  for  the  most  part  shorter, 
and  much  of  it,  especially  near  the  surface,  is  discolored,  probably 
from  the  percolation  of  surface  waters  charged  with  iron. 

"  Although  lai'ge  areas  of  serpentine  exist  at  various  points  in  the 
townships  above  named,  a  gi'eat  part  of  them  are,  in  so  fai*  as  explor- 
ations have  extended,  apparently  devoid  of  profitable  veins  of  good 
asbestus  j  in  some,  short  fibred  veins  of  harsh  and* brittle  mineral  are 
found,  but  these  have  as  yet  no  economic  value,  so  that  the  really  valu- 
able areas  are  not  very  numerous.  During  the  past  season  all  the  old 
mines  were  carefully  examined  as  well  as  the  new  openings  being  made 
during  the  year.  Among  these  last  may  be  mentioned  the  Megantic 
Mine,  one  mile  and  a  half  from  Coleraine  station,  first  prospected  in 
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1886,  but  now  worked  by  Fenwick  &  Slater,  of  Montreal.  A  peculiarity 
of  this  mine,  not  noticed  elsewhere  so  far,  is  the  occurrence  of  con- 
siderable quantities  of  mica  in  veins  with  impure  asbestus.  The  rock 
here  is  veiy  much  shattered  near  the  surface,  and  the  fibre  is  conse' 
quently  discolored.  Veins  up  to  one  inish  and  a  half  are  found,  and  in 
the  more  solid  portions  the  quality  improves.  The  output  from  this 
place  has  been  necessarily  small,  owing  to  the  time  spent  in  opening 
the  mine,  and  the  delays  from  bad  weather ;  the  quantity  mined  in 
four  months  to  October  1st,  being  39  tons,  of  wLich  one-third  may  be 
classed  as  seconds,  the  rest  as  thirds.  An  average  number  of  twelve 
men  was  employed. 

^'  Xear  Black  Lake  several  openings  have  been  made  along  the  track 
of  the  Quebec  Central  Railway,  by  Messrs.  Johnston  &  Lomas.  Only 
three  to  four  men  were  employed,  and  the  work  was  of  a  preparatory 
nature.  The  quantity  of  asbestus  obtained  was  not  stated.  On  lot  32, 
range  B,  Coleraine,  work  has  been  begun  by  Capt.  Williams.  At  my 
visit  in  October,  the  average  number  of  men  employed  was  15,  and  the 
output  to  date  29  tons,  of  which  4^  tons  were  firsts,  the  rest  about 
equally  divided  between  seconds  and  thirds. 

''In  this  district  also  the  Bell  Company  began  operations  on  the 
north  half  of  lot  28,  same  range,  formerly  the  Hayden  property.  Very 
good  surface  indications  are  here  visible,  many  small  veins  showing, 
while  in  the  cut  now  going  in  towards  the  base  of  the  hill,  fibre  an  inch 
and  a  half  to  two  inches  long  of  good  quality  is  found.  The  south  half 
of  these  lots  28  and  27,  belonging  to  Dr.  Reid,  has  lately  been  sold  to 
the  Wertheims  of  Frankfort,  Germany,  who  are  putting  in  machineiy 
preparatory  to  developing  the  mine.  This  property  is  the  most  elevated 
of  any  in  the  district,  being  not  far  fi'om  600  feet  above  Black  Lake 
Station.  The  surface  indications  are  here  very  favorable,  veins  up  to 
two  inches  and  a  half  having  been  found.  Prior  to  the  sale  about 
twelve  tons  were  taken  from  this  place,  of  which  two  tons  were ^rste, 
four  seconds,  and  six  thirds.  It  is  now  being  worked  by  contract  at  $25 
per  ton,  ready  for  the  market.  On  the  north  side  of  the  Poudrier 
Eoad,  in  lots  27,  22,  29,  range  A,  Coleraine,  several  openings  have  been 
made  and  good^ indications  have  been  obtained.  At  the  time  of  my 
last  visit,  veins  of  asbestus  up  to  an  inch  and  a  half  were  seen  with  a 
number  of  smaller  ones.  On  lot  26,  also,  an  ojiening  in  the  surface  of 
the  hill  disclosed  small  ve^ns.  These  areas  are  separated  from  those  of 
Black  Lake  proper  by  masses  of  whit«  granulite  and  dioritic  rock,  a 
belt  of  which,  closely  associated  with  the  serpentine,  extends  from  the 
shores  of  Black  Lake  to  the  rear  of  the  Thetford  mines. 

"  In  the  township  of  Ireland,  on  the  west  side  of  the  great  serpen- 
tine area,  which  extends  north-east  from  Wolfestown,  King  Bros,  have 
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started  two  openings  on  lot  24,  25,  range  III.  The  elevation  of  these 
hy  aneroid  is  about  500  feet  above  the  em-face  of  Black  Lake,  which  is 
200  feet  below  Thetfoi-d  station  on  the  Quebec  Centi*al  Eailway.  The 
asbestus  here  is  found  principally  in  two  knolls  about  one-fourth  of  a 
mile  apart,  and  occurs  at  times  in  a  series  of  thin  veins  from  one-eighth 
of  an  inch  upward,  as  many  as  twenty  being  sometimes  found  in  a 
space  of  six  inches.  Many  of  these  veins  show  a  selvage  of  whitish 
weathering  serpentine  on  either  side,  separated  by  a  thin  veia  of 
asbestus  from  ^  to  f  of  an  inch  thick.  Other  veins  of  greater  size 
are  numerous,  ranging  in  thickness  to  If  inches ;  the  aspect  of  the 
rock  and  the  veins  at  this  place  strongly  resemble  in  many  respects 
those  on  the  Belmina  pi-operty  in  Wolfestown.  The  surface  indications 
in  so  far  as  visible  are  excellent,  but  the  mine  has  not  been  thoroughly 
opened,  only  two  months  work  with  a  small  force  having  been  spent 
on  it 

''  At  Thetford,  new  openings  have  been  made  to  the  west  of  the 
Quebec  Central  Eailway  by  Messrs.  Ward  Bros.,  by  Mr.  Johnston  and 
by  King  Bros.  These  prove  to  a  certain  extent  the  serpentine  area 
between  the  present  workings  and  the  Thetford  Biver,  and  good  indi- 
cations of  productive  ground  are  found  at  all  the  locations,  though  the 
lower  lying  level  of  the  ground  may  necessitate  drainage  works. 

"  On  lot  28,  range  YI,  Thetford,  good  indications  are  found,  as  also 
on  lot  32,  B.  C.  Coleman,  but  no  work  has  been  done  on  either  of  these 
during  the  past  year.  Fui*ther  north,  on  lots  16,  17  and  18,  in  range 
IV,  Thetford,  a  belt  of  serpentine  occurs  which  has  been'^  opened  by 
Dr.  Eeid,  who  i-eports  some  very  good  veins  of  asbestus.  Chromic 
iron,  also,  is  found  in  this  area,  but  the  samples  seen  by  us  seemed  too 
poor  in  chrome  to  reach  .the  required  standard.  Noses  of  serpentine 
also  occur  on  lot  13  range  V,  and  on  range  XI,  Broughton,  from  which 
asbestus  has  been  reported,  but,  in  so  far  as  yet  learned  not  in  such 
quantity  as  to  be  economically  valuable.  The  Broughton  mine  was 
also  worked  during  the  past  season ;  the  vein,  of  which  there  appeara 
to  be  only  one,  in  places  reaches  a  thickness  of  3  inches  ;  at  others  it  is 
split  up  into  a  number  of  thin  strings  of  no  value.  The  returns  from 
this  mine,  have  not  been  received. 

"  The  established  mines  in  all  the  districts  have  been  working  during 
the  past  year,  though  the  output  has  been  greatly  lessened  by  the  veiy 
bad  weather,  especially  during  the  autumn  months.  An  attempt  to 
obtain  the  output  from  each  mine  has  been  made,  but  has  been  only 
partially  successful,  several  of  the  managers  neglecting  to  forward  the 
requisite  information  in  time.  Of  the  Thetford  Mines,  the  output  of 
the  Beli  Company  mine,  formerly  the  Boston  Company,  still  far  ex- 
ceeds the  others.     The  shipments  for  the  season  to  1st  December  being 
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1,350  tons,  of  which  930  tons  were  finis,  105  tons  seconds,  and  the  rest 
waste  or  thirds,  The  quality  of  the  asbestus  from  all  the  mines  of  this 
district  is  excellent,  and  the  prices  obtained  are  even  higher  than 
quoted  in  the  report  of  1886 ;  seconds  in  some  cases  commanding  $75 
per  ton  Skud  firsts  from  $80  to  $110.  The  output  fi-om  King  Bi-os.*  mine 
for  1888  vfh^  firsts,  170  tons ;  seconds,  165  tons;  thirds,  245  tons.  Aver- 
age number  of  men  employed,  32 ;  boys,  20.  The  returns  from  the 
other  properties  are  not  yet  in,  but  there  has  been  great  activity  in 
them  all,  and  the  output  has  been  correspondingly  large.  Bock  drills 
worked  by  compressed  air  have  recently  been  introduced  at  the  Bell 
mine. 

"  In  the  Black  Lake  district  the  principal  mines  in  operation  are 
the  Scottish-Canadian,  the  Anglo-Canadian  and  the  D'Auville.  Mr. 
Penhale,  the  manager  of  the  Scottish-Ofinadian,  states  that  in  the  eight 
months  ending  10th  November,  400  tons  were  shipped  from  that  mine^ 
of  which  40  tons  were  firsts,  110  tons  seconds,  and  250  tons  thirds,  but 
operations  were  hindered  by  scarcity  of  men  and  bad  weather,  so  that 
the  new  workings  could  not  be  carried  on.  This  mine  is  equipped 
with  improved  machinery,  air  compressor,  rock  drills,  hoisting  engines 
and  dumping  skips,  with  a  new  set  of  appliances  for  crushing  the  rock 
and  separating  the  asbestus,  more  particularly  in  regard  to  the  lower 
grades,  to  avoid  the  great  expense  of  cobbing  by  hand.  This  machine 
was  in  operation  but  a  short  time,  but  is  claimed  by  the  manager  ta 
be  a  great  success.  Should  this  be  the  case,  and  the  asbestus  of  short 
fibre  be  easily  separated,  it  will  largely  enhance  the  profits  of  the  in- 
dustry, since  many  of  the  dumps,  most  of  which  now  cover  very  valua- 
ble ground,  can  be  profitably  worked  over  and  the  refuse  disposed  of 
for  ballasting  or  other  puposes,  while,  under  the  present  system  of 
hand-cobbing,  the  shorter  veins  do  not  warrant  the  expense  necessaiy 
for  their  separation.  The  Anglo-Canadian  mine  for  the  six  months 
ending  15th  November  produced,  according  to  Mr.  Hopper,  about  210 
tons,  the  average  number  of  hands,  including  cobbers,  being  30  to  35» 
The  pnncipal  pit  at  the  mine  has  been  sunk  to  a  considerable  depth, 
and  Mr.  Hopper  reports  veins  at  the  bottom  of  v^rj  superior  asbestus,. 
resembling  that  from  Thetford,  from  3  to  7  inches  thick.  These  veins- 
have  been  uncovered  since  my  visit.  The  percentage  of  firsts  from  this- 
mine  has,  accoi'ding  to  the  manager,  increased  from  10  to  nearly  20 
per  cent.  Openings  in  the  face  of  the  knoll  to  the  west  of  the  princi- 
pal pit  are  now  being  worked,  the  indications  here  being  very  good. 
The  output  of  the  Frechette  or  D'Auville  mine,  which  lies  between  the 
two  just  mentioned,  is  given  by  Mr.  Hopper  for  the  season  to  Ist  De- 
cember as  about  300  tons. 

"  The  cause  of  the  difference  in  quality  between  a  great  part  of  the 
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oatput  from  the  Black  Lake  mines  and  those  of  Thetfoi-d  has  long  been 
a  source  of  onqairy  to  the  mine  owners  of  those  places.  By  some  it  is 
BoppoBed  to  be  due  to  the  difference  in  level  between  the  two  places, 
the  works  of  the  Scottish-Canadian  Company  being  from  250  to  300 
feet  higher  than  those  of  Thetford.  Yet  this  can  hardly  be  taken  as 
satisfactory,  since  at  the  Eeid  mine,  300  feet  higher,  some  excellent 
fibre  is  found.  A  more  likely  reason  may  possibly  be  the  driving  off 
of  the  contained  water  in  the  fibre,  since  asbestus  is  a  hydrous  silicate 
of  magnesia,  by  the  action  of  diorites  or  the  metamorphism  proceeding 
from  the  presence  of  the  granites,  which  occupy  a  considerable  area  in 
the  Black  Lake  district.  If  the  soft  silky  fibre  is  heated  it  changes  its 
character  at  once  and  becomes  harah  and  brittle.  The  serpentine  near 
the  contact  with  the  granitic  veins  or  masses  is  often  very  consider- 
ably shattered,  as  though  the  presence  of  the  granite  had  exercised  a 
marked  influence  on  its  condition.  At  Thetford  the  granite  masses  in 
the  mines  ai'e  limited  to  small  and  thin  dyke-like  veins,  which  have 
not  produced  any  great  effect  upon  the  asbestus.  It  must,  however, 
be  said  that  the  stiff-fibred  mineral  is  not  in  all  cases  confined  to  the 
vicinity  of  visible  granitic  masses,  and  other  causes  may  in  such  cases 
have  produced  a  similar  effect. 

**  A  map  of  the  asbestus  region  has  been  compiled  from  crown  lands 
plans  and  our  own  surveys,  using  the  survey  of  the  Quebec  Central 
Eailway  which  has  been  furnished  us  from  the  Department  of  Public 
Works,  Quebec,  as  a  base  line.  All  the  mines  have  been  indicated  on 
it,  both  the  old  and  the  new  openings,  and  it  is  hoped  it  will  be  of  use 
to  those  interested  in  the  asbestus  mining  industry.  It  is  proposed  to 
publish  it  with  the  detailed  report  on  the  district. 

"  The  season's  work  extended  fi'om  31st  of  May  to  29th  of  October. 

"  Amount  expended,  $1,100. 

**  My  assistant  throughout  was  Mr.  N.  J.  Gii^oux,  C.  E.,  P.  L.  S. 


Professor  J.  W.  Bailey,  with  Mr.  Mclnnes,  continued  the  survey  and 
exploration  in  northei*n  New  Brunswick,  and  now  furnishes  the  follow- 
ing statement  respecting  this  work,  from  which  it  will  be  seen  that  only 
two  i  sheet  maps  now  remain  to  complete  the  general  geological  map 
of  New  Brunswick,  the  whole  of  which  has  been  published  on  a  uni- 
form scale  of  four  miles  to  one  inch  in  consecutive  ^  sheets  : — 

"  One  main  object  of  the  several  explorations  was  the  obtaining  of 
the  necessary  data  for  the  completion  of  sheets  17  N.E.  and  18  S.E.  of 
the  New  Brunswick  series  of  maps,  being  the  last  two  illustrative  of 
the  geology  of  that  province.  Particular  of  this  work,  which  was 
chief  y  carried  on  by  Mr.  Mclnnes,  are  given  below. 
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"  My  own  attention  was  more  especially  directed  towards  complet- 
ing the  observations,  referred  to  in  former  reports,  regarding  the  order 
of  succession,  equivalence  and  similar  features,  of  the  Silurian  system 
as  developed  in  northern  New  Brunswick,  Quebec  and  Maine.  With 
this  object  in  view,  and  that  the  means  might  be  had,  of  more  directly 
comparing  the  Silurian  rocks  above  the  headwaters  of  the  St.  John 
Eiver  with  those  of  the  Gasp^  Peninsula,  the  section  affoi*ded  by  the 
Metapedia  Lake  and  Eiver  was  first  examined  and  further  collections 
of  fossils  made. 

"  Attempts  were  then  made  to  explore  the  somewhat  prominent 
range  of  hills,  forming  a  portion  of  the  Notre  Dame  Mountains,  which  lie 
a  few  miles  to  the  westward  of  Lake  Metapedia,  and  which,  from  their 
altitude  and  comparative  boldness  of  outline,  had  been  regarded  as 
probably  containing  Pre-Silurian  strata,  but  these,  as  well  as  subse- 
quent explorations  by  Mr.  McTnnes,  failed  to  aiford  any  evidence  of 
the  existence  here  of  other  than  Silurian  rocks. 

*^  It  was  then  proposed  to  make  a  revision  of  the  section  afforded  by 
the  Patapedia  and  Grand  Metis  Eivers  (see  Geology  of  Canada,  p.  416) 
but  the  want  of  water  when  we  were  at  work  in  this  section  prevented 
this  being  done.  An  exploration  was,  however,  made  of  the  Misgae- 
gogish,  one  of  the  chief  tributaries  of  tie  Grand  Metis,  to  within  a 
mile  or  so  of  its  source,  and  information  was  thus  obtained  regarding 
an  extensive  district  of  which  but  little  was  previously  known.  From 
the  Grand  Metis  the  northern  edge  of  the  Silurian  plateau  was  care- 
fully traced  around,  by  way  of  Mount  Commis  and  the  Neigette  Eiver 
to  Bois  Brul^  Mountain  and  St.  Blandine  near  Bimouski.  At  several 
points,  and  especially  at  the  last  named,  large  and  important  collections 
of  fossils  were  secured. 

"  The  examination  of  the  country  lying  between  the  Eimouski  and 
Lake  Temiscouata  was  then  undertaken  by  Mr.  Mclnnes,  and  my  at- 
tention was  next  directed,  in  company  with  that  gentleman,  to  the 
examination  of  the  admirable  section  of  the  so-called  Quebec  group 
between  Lake  Temiscouata  and  Eivi^re  du  Loup,  afforded  by  the  new- 
ly made  cuttings  of  the  Temiscouata  Eailway.  These  were  found  to 
be  largely  through  the  rocks  of  the  Silleiy  formation,  alternating  in  a 
succession  of  folds  with  bright  red  and  green  slates,  but  we  failed  to 
find  any  fossils,  though  they  were  carefully  searched  for. 

**  Other  work  undertaken  consisted  of  the  exploration  of  the  coun- 
tiy  bordering  and  lying  between  Pohenogamook  Lake  and  Cabano 
Lake,  of  that  lying  between  the  eastern  and  western  branches  of  Fish 
River,  in  northern  Maine ;  the  ascent  of  the  Aroostook  Eiver  to  the 
Oxbow  Plantations,  and  the  examination  of  the  country  in  the  vicinity 
of  Presqu'ile.    A  visit  was  also  made  to  the  locality  north  of  Frederic- 
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ton,  in  which  obscure  fossils  had  been  found  in  rocks  not  previously 
known  to  contain  organic  remains. 

**  The  results  of  these  explorations  will  be  given  in  detail  in  the  re- 
port now  in  course  of  preparation. 

"  In  addition  to  the  work  above  described,  the  following  surveys 
were  made  during  the  season  by  Mi'.  Mclnnes. 

"  Early  in  July  a  mici*ometer  and  paced  survey  was  carried  across 
the  height  of  land  south  of  the  St.  Lawi*ence,  by  way  of  the  Qnata- 
wamkedgwick  and  Bimouski  rivers.  These  two  streams  heiA  quite 
close  together ;  lakes  at  the  sources  of  their  right  and  left  hand  bran- 
ches respectively  are  separated  only  by  a  low  ridge,  crossed  by  a  por- 
tage 1,536  paces  in  length.  Bocks  of  supposed  Silurian  age  were 
found  te  extend  from  the  Bois  Brul^  e8cai*pment,  nine  miles  back  fi*om 
the  St.  Lawrence  at  Bimouski,  over  the  whole  area  traversed  between 
that  point  and  the  St.  John  Biver.  Grey  calcareous  slates,  generally 
banded  with  more  highly  calcareous  layers,  are  repeated  again  and 
again  in  a  series  of  folds  i*unning  roughly  at  right  angles  to  the  gene- 
ral course  of  the  rivers  followed.  Hai-d  siliceous  sandstone,  forming 
the  crests  of  anticlinal  folds  along  the  main  Bimouski  Biver,  seem  to 
be  the  lowest  members  of  this  series.  At  one  point  just  north  of  the 
Provincial  boundary  line,  the  strata  were  found  to  be  fossiliferous,  and 
a  small  collection  was  made,  which  will  be  further  treated  of  in  the 
extended  report. 

^'  Another  traverse  was  made  across  this  watershed  by  the  Trois 
Pistoles,  Boisbouscach^  and  Tuladi  rivers.  Here  the  older  rocks  (Cam- 
bro-Silurian)  cover  a  much  bi-oader  area ;  and  slates  and  sandstones, 
thought  to  represent  the  Levis  and  Sillery  formations  extend  south- 
wards as  far  as  Lac  des  lies ;  beyond  this  point  banded  slates,  similar 
to  those  along  the  upper  part  of  Temiscouata  Lake,  were  the  only 
rocks  seen. 

"  A  survey,  partly  with  micrometer  telescope  and  partly  paced,  was 
made  through  the  country  lying  between  the  St.  John  Biver  and  Te- 
miscouata Lake.  The  route  taken  followed  up  Baker  Brook  to  the 
lakes  at  its  head,  and  thence  by  a  portage  of  about  four  miles  led  to 
Long  Lake  which  is  drained  by  the  Cabano  Biver  into  Temiscouata 
Lake ;  this  traverse  was  wholly  within  the  Silurian  area. 

''  Daring  the  season  about  220  miles  of  lakes  and  streams  were  sur- 
veyed with  the  micrometer  telescope  and  by  pacing,  and  traverses 
were  made  of  other  streams  of  which  surveys  were  alrealy  available. 

"  The  field  work  occupied  from  28th  of  June  to  the  16th  November, 
and  the  expenditure  was  $1,816.47." 
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Mr,  R.  Chalmers  having  been  occupied  during  the  early  part  of  the 
year  in  the  preparation  of  the  report  and  maps  relating  to  the  work  of 
1887,  left  Ottawa  on  the  Ist  of  June  with  instructions  to  continue  the 
detailed  examination  and  mapping  of  the  surface  deposits  of  southern 
New  Brunswick,  the  special  field  of  work  being  the  area  embraced  in 
the  geological  J  sheet  No.  1,  N.E.  Mr.  A.  H.  Beers,  of  Montreal,  joined 
Mr.  Chalmers  at  Moncton  as  volunteer  assistant.  The  work  performed 
is  summarized  by  Mr.  Chalmers  as  follows  : — 

"  Commencing  in  the  north-eastern  part  of  the  district  we  proceeded 
to  examine  it  south-westwardly  on  both  sides  of  the  Intercolonial  Eail- 
way  as  far  as  Sussei^,  which  we  made  our  headquarters  for  some  weeks. 
Thence  we  traversed  the  surrounding  country  in  all  directions  and 
made  a  large  number  of  interesting  notes.  On  the  18th  July  we  pro- 
ceeded to  St.  John  and  engaged  a  man  and  boat  with  the  view,  of 
exploring  the  lower  part  of  the  St.  John  River  valley,  including  Belle- 
isle  Bay,  Washadamoak  and  Grand  Lakes,  &c.  This  occupied  our  time 
till  11th  August.  Returning  to  Sussex,  we  then  started  to  examine  the 
country  to  the  south  and  south-west  as  far  as  Hampton.  On  the  27th 
August  Mr.  Beers  left  for  home.  I  then  commenced  the  exploration 
of  the  elevated  tract  in  eastern  King's  and  southern  Albert,  and  the 
country  boi-dering  the  Bay  of  Fundy.  The  frequent  rains  of  Septem- 
ber, October  and  November  greatly  hindered  field  operations,  however, 
and  although  a  conbiderable  portion  of  the  district  referred  to  was  titi- 
versed,  I  was  unable  to  complete  the  work  of  the  season  as  I  desired. 
In  November  I  visited  Nova  Scotia,  making  some  observations  on  the 
dispei'sion  of  boulders  from  the  Cobequid  Mountains,  &c.,  which  are  of 
interest  when  con-elated  with  the  facts  respecting  boulder  distribution 
in  New  Brunswick.  The  unfavorable  weather  continuing,  before 
closing  field  work,  I  proceeded  to  Restigouche  a  day  or  two  to  exam- 
ine some  more  deposits  which  have  just  been  opened  up. 

"  The  work  of  the  season  has  been,  on  the  whole,  interesting,  and  a 
number  of  new  facts  were  discovered.  Evidences  of  Post-Tertiary  ice 
action  are  abundant  in  most  places,  but  the  courses  of  strisB  are  some- 
what diverse.  The  higher  grounds  which  occupy  the  southern  part 
of  the  district,  and  near  the  Bay  of  Fundy,  form  a  plateau,  ice  move- 
ment and  drift-transportation  being  southward  or  south  eastward  to- 
wards the  coast.  In  the  interior  along  the  longitudinal  valleys  which 
lie  parallel  to  the  coast,  the  striae  conform  in  a  greater  or  less  degree 
to  these.  In  the  north-western  half  of  the  area  included  in  the  map, 
where  the  country  is  low  and  fiat  not  exceeding  300  to  350  feet  in 
height,  the  general  direction  is  south  to  south-east ;  while  in  the  ti*act 
drained  by  the  Petitcodiac  River  and  its  tributaries  the  ice  followed 
the  general  north-eastwaixi  slope.    In  many  places  two  or  more  sets  of 
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stria  are  recorded  upon  the  same  rock  surface.  The  erosion  from  ice 
iippears  to  have  been  slight,  judging  from  the  great  masses  of  decom- 
posed rock  undisturbed,  and  from  the  number  of  unglaciated  areas.  In 
some  basin-shaped  valleys  in  the  interior,  the  ice  seems  to  have  been 
motionless,  or  nearly  so,  and  to  have  produced  strise  around  their  bor- 
ders simply  by  expansion. 

"  Decomposed  rock  and  till  constitute  the  great  bulk  of  the  superfi- 
cial covering  on  hill  summits  and  slopes,  as  well  as  on  the  larger  part 
of  the  flat  Carboniferous  area.  The  thicker  masses  of  till  generally 
exhibit  a  rude  stratification  or  bedding.  Near  St.  John,  lenticular 
masses  of  sti-atified  clay  occui*  in  the  till.  One  of  these  apparently 
occupies  the  bottom  of  a  bank  of  till  15  to  20  feet  in  thickness.  At 
Alma,  well  exposed  sections  show  what  have  been  called  "  upper  "  and 
"  lower  "  till.  But  the  two  are  really  only  one  deposit,  the  upper  part 
of  which  having  undergone  oxidation  from  exposui*e  to  the  atmosphere 
for  a  long  time,  has  assumed  a  yellowish  or  brown  color.  The  oxidized 
portion  seems,  however,  to  contain  less  clayey  material  than  the  un- 
derlying bluish  grey  till.  The  whole  deposit  is  made  up  of  the  debris 
of  the  underlying  rocks. 

"  A  considerable  amount  of  data  relative  to  lake  basins,  the  origin 
of  lakes,  &c.,  were  obtained.  The  lakes  connected  with  the  lower  St. 
John  are  on  the  same  level  as  its  watere  and  are  consequently  tidal. 
All  these  are  merely  bodies  of  water  ponded  back  by  the  naiTowness  of 
the  St.  John  at  its  mouth,  and  by  the  obsti^uction  which  the  tides, 
when  at  their  flow,  offer  to  the  exit  of  its  watei*s.  Grand  and  Washa- 
damoak  Lakes  and  Belleisle  Bay  occupy  the  lower  parts  of  the  old 
valleys  of  the  streams  which  now  flow  into  their  northern  extremities. 
A  rise  of  the  land  of  175  to  200  feet  would  enable  the  St.  John  to  drain 
out  its  lower  reaches  and  also  these  lakes. 

*•'  Several  basins  of  extinct  Post-Tertiaiy  lakes  were  observed,  notably 
Sussex  Vale.  Such  of  these  as  occur  below  the  200  feet  level  probably 
had  only  a  brief  existence.  They  originated  as  the  land  rose  out  of 
the  sea,  and  before  the  present  drainage  channels  had  become  estab-^ 
lished.  As  soon  as  the  streams  passing  through  them  had  sufficient 
time  to  cut  down  their  outlets  these  lakes  disappeared. 

'*  Stratified  gravel,  sand  and  clay  are  abundant  in  all  the  valleys, 
more  especially  upon  the  Carbonifei'ous  rocks.  The  valley  along  which 
the  Intercolonial  Eailway  runs  from  Moncton  to  St.  John  is  terraced 
with  gravel  and  sand  almost  throughout  its  entire  length.  This  valley, 
was,  during  the  Post-Tertiary  subsidence,  a  strait,  and  the  highland 
tract  between  it  and  the  Bay  of  Fundy  was  then  an  island.  The  ter- 
races both  in  this  valley  and  on  the  coast  indicate  a  Post-Tertiaiy 
depression  of  the  land  of  about  200  feet  below  its  present  level. 
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''  Dyked  salt  marshes  extend  along  the  Petitcodiac  valley  and  also 
skirt  the  coast  at  Little  Eocher.  Extensive  fresh  water  flats  occui^ 
along  the  St.  John,  forming  all  the  islands  and  also  wide  intervals  in 
parts  of  the  valley.  Othena  occur  along  the  Eennebekasis,  Petitcodiac^ 
&c.  They  are  nearly  all  under  cultivation. 

''Large  portions  of  the  area  included  in  the  map  are  still  forest-clad^ 
the  northern  area  being  entirely  so.  In  eastern  King's  and  Albert 
counties  considerable  tracts  also  are  still  covered  by  the  original  forests 
The  central  and  south-western  pai*t6  of  the  distiict  are  extensively- 
cleared. 

''  The  agricultural  character  of  the  district  is  varied,  depending  in 
each  locality  largely  upon  the  nature  of  the  underlying  rock.  On  the- 
higher  grounds  near  the  coast  the  soil  is  stony  and  clayey ;  on  the- 
Carboniferous,  gravelly  and  sandy,  &c.  The  best  land  is  in  the  valleys, 
more  especially  where  lower  Carboniferous  rocks  prevail,  and  along^ 
river  banks  and  the  margins  of  lakes.  The  country  through  which  the- 
Intercolonial  Eailway  runs  contains  some  excellent,  well-cultivated 
farms.  Sussex  Vale  is  frequently  called  the  garden  of  south-eastern 
New  Brunswick. 

"  The  matenals  of  economic  importance  observed  are  infusorial  eai*th 
at  PoUott  Lake,  King's  county,  and  Fitzgerald  Lake,  St.  John  county, 
refen'ed  to  in  previoas  reports.  Brine  springs  occur  near  Sussex,  and 
along  Salt  Springs  Creek.  At  the  former  salt  for  dairy  use  has  been 
prepared  for  a  number  of  years.  Clay  and  sand  suitable  for  brick- 
making,  &c.,  are  abundant  in  many  parts  of  the  district. 

**  In  November  a  short  time  was  spent  examining  the  glacial  phe- 
nomena  and  drift  deposits  of  the  Cobequid  Mountains  and  adjacent 
country  in  Nova  Scotia  by  way  of  comparison  with  those  of  a  like^ 
character  in  southern  New  Brunswick.  It  was  found  that  the  boulders 
had  been  transported  in  both  directions  from  these  mountains,  t.  e., 
northwai'd  and  southwai'd.  No  strifls  were  observed,  but  transporta- 
tion would  seem  to  have  been  effected  chiefly  by  ice,  but  to  some  ex- 
tent also  by  the  force  of  running  water  and  gravitation.  One  fact 
especially  noticeable  is  that  boulders  derived  from  the  mountains  be- 
come smaller  and  scarcer  as  we  recede  fi*om  them. 

"  On  the  30th  November  I  left  the  field  for  Ottawa." 

Cost  of  session's  exploration  was  $845.91. 


Mr.  H.  Fletcher  left  Ottawa  on  the  5th  of  June  for  Nova  Scotia  to  con- 
tinue the  work  in  Pictou  and  Colchester  counties^  especially  in  view  of 
making  the  additions  and  alterations  refeiTcd  to  in  the  summary  report 
of  last  year,  as  being  now  required  in  the  map  of  Pictou  coal  fiMs  as 
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published  in  1869  by  Sir  W.  B.  Logan.  This  work  was  partly  accom- 
plished daring  the  past  year,  as  well  as  the  sai*vey  of  the  western  part 
of  Pictou  county  and  the  eastern  part  of  Colchester,  required  for  com- 
pletion of  the  geological  maps  of  these  counties.  Bespecting  this 
work  Mr.  Fletcher  reports  as  follows : — 

"  Along  the  northern  part  of  Pictou  and  Colchester  counties,  from 
Big  Island,  Merigomish  to  Brul^  and  Tatamagouche,  there  is  a  wide 
belt  of  rocks  described  in  the  Annual  Beport,  Greological  Sui-vey,  Vol. 
11,  Part  P.,  the  conglomerate  at  the  base  forming  Eraser's  Mountains, 
Greenhill,  Eoger's  Hill,  Fitzpatrick  Mountain,  Dalhousie  Mountain, 
the  Biorachin  and  other  high  lands  on  its  course.  This  conglomerate 
is  overlaid  by  a  great  thickness  of  red  shales  and  sandstones,  these  by 
grey  and  greenish  sandstones  from  which  good  building  stone  and 
grindstones  are  quarried. 

''  Below  these  strata  come  the  measures  of  the  Pictou  coal  field,  the 
limits  of  which  were  accurately  determined  by  Sir  William  Logan  and 
Mr.  Hartley  in  1869.  Beneath  them,  in  the  eastern  part  of  the  dis- 
trict, are  lower  Carboniferous,  Devonian,  Silurian  and  Cambro-Silurian 
rocks ;  west  of  the  East  River  of  Pictou,  only  Lower  Cai'boniferous  arid 
Devonian ;  while  on  appi*oaching  the  eastern  spurs  of  the  Cobequid 
Hills,  Silurian,  Cambro-Silurian  and  Pre-Cambrian  (?)  strata  are  again 
found. 

"  Six  collieries  ai*e  in  operation  in  the  Pictou  coal  field,  the  Vale, 
East  River,  Albion,  Acadia,  Intercolonial  (Drummond)  and  Nova 
Scotia  (Black  Diamond),  having  an  aggregate  annual  yield  of  about 
400,000  tons  of  coal.  It  has  been  supposed  that  the  Permian  rocks 
lying  north  of  this  field  which  hold  plants  and  erect  and  prosti*ate  tre& 
stemn,  also  include  workable  coal  seams,  and  many  boreholes  have 
been  put  down  to  test  these  measures.  The  principal  of  these  are : 
two  near  Pictou,  667  and  400  ft.  deep ;  one  at  Logan's  tannery,  1,000 
ft. ;  two  at  Ljon's  Brook,  500  ft. ;  one  at  Hardwood  Hill,  TOO  ft. ;  three 
on  Cari  boo  Island,  500  ft. ;  one  on  the  East  Biver,  750  ft.  Only  eight 
small  seams  of  coal  have,  however,  been  cut  on  Cariboo  Island,  at  the 
mouth  of  the  Cariboo  Eiver,  on  the  East  River  below  New  Glasgow, 
near  the  mouth  of  the  Middle  Eiver  and  elsewhere,  ranging  from  two 
feet  downward  and  resembling  and  perhaps  equivalent  to,  the  small 
seams  of  Merigomish  Island,  Little  Harbor,  SmalPs  Brook  and  Eraser's 
Mountain. 

*'  Numerous  attempts  have  at  vai*ious  times  been  made  to  work  the 
rich  grey  sulphides  and  green  carbonates  of  copper  which  are  found  in 
this  formation  in  layers  with  lignite,  pieces  of  jet,  barytes,  calcspar 
and  other  minerals  impregnating  large  fossil  ti'ee  trunks  or  in  concre- 
tions ;  but  none  of  them  have  proved  successful,  because  the  ores. 
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though  containing  sometimes  40  per  cent,  of  copper,  are  not  in  work- 
able quantity.  The  best  known  localities  where  these  ores  occur  are 
on  the  banks  of  the  Cariboo  Eiver,  eight  miles  from  Pictou,  Toney 
Eiver,  at  Durham  on  the  West  River ;  Scotch  Hill ;  in  Scotsburn  Brook 
about  400  yards  above  the  bridge  at  the  church ;  and  at  Eiver  John. 
In  the  lower  rocks  traces  of  copper  are  found  at  Hopewell ;  on  the 
East  Eiver ;  and  on  the  Middle  Eiver  near  the  mouth  of  McCulloch 
Brook. 

"  From  the  Permian  formation  valuable  materials  for  building,  gi'ind- 
stones  and  millstones  are  derived.  From  the  Acadia  quarries  at  Sawmill 
Brooks,  West  Eiver,  1^200  tons  of  culvert  and  building  stone  were  taken 
in  1888  by  Mr.  E.  E.  Chambers,  and  from  the  Granton  quarry  350  tons 
of  building  and  monumental  stone,  shipped  principally  to  Halifax,  and 
110  tons  of  grindstone  sent  to  Boston.  The  quarries  at  Pictou  and  at 
the  Four,  Six  and  Eight  Mile  Brooks  of  the  West  Eiver  also  produced 
A  large  quantity  of  stone.  Limestone  fit  for  bui*ning  is  found  at  Cape 
John,  Cariboo,  Eiver  John,  Valley  and  elsewhere.  Gypsum  of  good 
quality  occurs  in  the  neighborhood  of  Valley,  and  in  very  small  quan- 
tity at  Cape  St,  John.  Barytes  was  exported  from  Eiver  John  and  from 
Brookfield,  and  is  known  to  occur  also  at  other  points  within  the  region 
examined. 

"  At  Brookfield  an  important  deposit  of  limonite  has  been  opened  by 
Mr.  Chambers,  and  1,000  tons  extracted  for  shipment  to  Londonderry 
Mines.  Limonite  is  also  found  at  upper  Stewiacke,  and  a  promising 
deposit  of  red  hematite  at  Newton  Mills.  The  iron  ore  of  Bridgeville 
has  been  largely  worked  during  the  summer  of  1888  for  transportation 
to  Londonderry. 

"A  small  seam  of  gold  occurs  in  rocks  underlying  the  Carboniferous 
limestone  and  has  been  opened  near  West  Eiver  station  at  Eiversdale, 
Salmon  Eiver,  and  the  North  Eiver  of  Onslow,  but  is  apparently 
nowhere  of  workable  size  and  quality. 

"At  Manganese  mines,  near  Valley,  a  quantity  of  black  oxide  of 
manganese  is  found  in  irregular  veins,  cutting  a  reddish  slaty  rock 
which  underlies  Carboniferous  limestone. 

"  At  Pembroke,  Colchester  county,  galena,  disseminated  in  a  large 
mass  of  Carboniferous  limestone  and  not  in  a  definite  vein,  was  unsuc- 
cessfully worked  before  1877.  At  Smithfield  a  large  body  of  sulphides 
of  lead  and  iron  was  discovered  in  similar  limestone  at  its  contact  with 
the  underlying  slates.  Assays  showed  100  ounces  of  silver  to  the  ton 
of  lead,  and  6  dwts.  of  gold  to  the  ton  of  ore.  The  property  has 
attracted  a  good  deal  of  attention,  and  it  seems  probable  that,  if  the 
ore  is  in  suflicient  quantity,  it  may  be  profitably  developed.  In  1884, 
100  tons  averaging  about  40  per  cent,  of  lead  were  taken  out,  a  small 
amelter  ei-ected  and  the  ore  successfully  roasted  in  calciners. 
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"  Several  brickyards  lie  within  the  area  surveyed  and  have  long  been 
in  operation.  A  new  one,  lately  established  at  the  railway  station  of 
Sylvaster,  on  an  excellent  deposit  of  clay,  is  capable  of  supplying  a 
large  demand  for  bricks. 

"  Deposits  of  infusorial  earth  are  known  to  occur  in  the  bottom  of 
some  of  the  lakes.  But  as  the  attempt  to  utilize  the  similar  deposits 
at  Folly  Lake  and  at  St,  Anne's,  in  Cape  Breton,  have  not  been  succes- 
fnl,  nothing  has  yet  been  done  to  develop  them. 

"  Through  the  kindness  of  Mr.  S.  H.  Poole,  manager  of  the  Acadia 
Ck)mpany'8  collieries,  and  of  Mi*.  Robert  Simpson,  manager  of  the  Inter- 
colonial colliery,  and  of  Messrs.  Harvey,  Graham  and  John  Sutherland, 
of  the  Nova  Scotia  mines,  valuable  plans  were  obtained  of  underground 
and  surface  sui'veys,  and  around  the  Pictou  coal  fields,  and  much  infor- 
mation regarding  certain  parts  was  given  by  Mr.  Poole,  Mr.  Alex. 
McBean,  Mr.  James  Maxwell,  Mr.  Fergie,  Mi-.  R  P.  Fraser  and 
others." 

Mr.  Fletcher  returned  to  Ottawa  on  22nd  December.  The  cost  of 
the  season's  exploration,  including  salary  of  assistants,  was  about  $700. 


Mi\  E.  B.  Faribault  lefb  Ottawa  on  the  Slst  May,  to  continue  the 
examination  and  survey  of  the  gold-bearing  rocks  of  the  Atlantic  coast 
in  Halifax  county.    He  reports  on  this  work  as  follows: — 

"  The  disti'ict  surveyed  lies  westward  of  that  surveyed  in  1887.  It 
comprises  the  country  watered  by  the  two  Little  West  rivei-s  of  Sheet 
Harbor  and  the  Mushaboon,  Tangier  and  Sheet  Harbour  rivers,  an  area 
of  some  360  square  miles. 

'*  The  sharp  east  and  west  folds  into  which  these  rocks  were  plicated 
to  the  eastward  are  found  here  again  to  continue  their  coui*se  is  a  wes- 
terly (magnetic)  direction.  They  were  traced  with  all  possible  accu- 
racy, and  the  relation  of  the  aunferous  belts  to  the  anticlinals  has  been 
carefully  studied. 

"  The  result  of  the  work  cannot  yet  be  given  in  detail ;  but  it  may 
he  safely  stated  in  the  interest  of  the  mining  community,  that  auri- 
ferous belts  in  Nova  Scotia  should  be  looked  for  only  on  or  neai*  to  the 
anticlinal  folds,  and  more  especially  on  sharp  ones.  Hence  the  impor- 
tance of  accurately  tracing  and  mapping  these  anticlinals  to  guide  the 
prospector  in  the  discovery  of  new  auriferous  belts,  and  thus  prevent,  if 
possible,  the  expenditure  of  thousands  of  dollars  annually  wasted  in 
prospecting  non-auriferous  belts,  because  a  few  *' sights"  of  gold,  pro- 
bably drifted  from  a  distance,  have  been  found  in  the  vicinity.  This 
consideration  led  me  to  devote  two  weeks  last  season  in  re-examining 
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the  interior  of  the  countiy,  which  is  watered  by  the  Sheet  Harbour 
rivers,  with  the  view  of  tracing  out  more  accurately  and  studying  more 
closely  the  various  anticlinals  affecting  the  sti*ata. 

"  Four  gold  mining  districts  ai'e  now  being  worked  in  the  region  sur- 
veyed and  examined :  Tangier,  Mooseland,  Moose  Eiver  and  Caribou. 
In  every  one  of  these  the  aui*iferous  leads  are  worked  on  each  side  or 
the  anticlinal  axes,  and  in  no  case  are  they  more  than  400  feet  fronk 
them." 

The  country  underlaid  by  these  rocks  and  extending  from  Cape 
Canso  to  longitude  62®  19*,  has  been  mapped  on  the  scale  of  one  mile  to- 
an  inch,  and  is  now  waiting  publication.  This  map  covers  eight  sheeta 
of  12  by  18  inches,  and  three  more  will  be  ready  by  next  spring. 

Mr.  Faribault  was  assisted  during  the  whole  season  by  Messrs.  John 
McMillan  and  A.  Cameron,  and  part  of  the  season  by  Messrs.  A.  P^ 
Faribault  and  Jas.  McG.  Cruikshank. 

Field  work  continued  to  the  1st  of  October,  and  the  expenditure  ii¥ 
connection  with  it  amounted  to  $1,025. 


MINERAL   STATISTICS. 

Mr.  Coste  was  engaged  during  the  winter  and  the  spring,  assisted 
by  Mr.  Brumell,  in  preparing  the  report  on  the  mining  and  mineral 
statistics  of  Canada  for  1887.  About  3,000  printed  forms  for  returns  or 
mineral  production  had  been  distributed,  and  later,  about  3,000  lettera 
were  sent  urging  the  transmission  of  the  returns  and  seeking  further 
information.  Shortly  after  the  close  of  the  year,  1,500  returns  and 
replies  to  letters  had  been  Ireceived,  and  the  full  report  was  printed 
and  issued  in  September  last,  and  will  form  Fart  S.  of  Yol.  Ill,  Annual 
Eepoi-t,  1887-88. 

At  intei'vals  during  the  summer,  Mr.  Coste  or  Mr.  Brumell  visited  a 
number  of  localities  in  Ontai'io  and  Quebec,  with  a  view  to  investigate 
the  occun*ence  of  natural  gas  and  petroleum  in  those  provinces,  espe- 
cially in  the  formations  that  underlie  the  Devonian.  In  reference  to 
natural  gas  Mr.  Coste  states  as  follows : — "A  number  of  localities  where 
natural  gas  had  been  reported  were  examined,  and  where  possible  the 
gas  flow  was  measured  and  the  logs  of  the  borings  and  specimens  of 
the  drillings  were  obtained,  Eespecting  wells  bored  several  years  ago, 
it  was  impossible  to  obtain  any  reliable  information,  and  the  loss  of  all 
such  valuable  data  is  very  much  to  be  regretted.  The  result  of  our 
investigation  is  that  none  of  the  wells  yet  bored  in  Ontario  and  Quebec 
produce  more  than  50,000  cubic  feet  of  gas  per  diem,  and  very  few 
even  this  much.  The  production  of  these  wells,  though  small  as  com- 
pared with  those  of  the  United  States  gas  region,  are  nevertheless  of 
some  value  when  in  or  near,  towns  or  villages." 
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"  There  seems  no  i*easoD  why  further  trials,  especially  in  that  part  of 
Ontario  between  Lake  St.  Clair  on  the  south-west  and  Lake  Simcoe  on 
the  north-east,  should  not  prove  more  successful,  and  yield  as  abundant 
a  supply  of  gas  or  peti*o]eum  as  do  some  of  the  Ohio  wells/' 

In  reference  to  petroleum,  Mr.  Coste  states  that  no  new  oil  wells  of 
value  have  been  bored,  and  that  the  entire  production,  594,273  barrels 
in  188T,  is  confined  to  the  county  of  Lambton  and  produced  from  about 
2, YOO  wells,  very  few  of  which  yield  more  than  one  barrel  per  diem. 
The  average  depth  of  the  oil  rock  in  Lambton  is  490  to  500  feet  from 
the  surface. 

Several  wells  have  been  bored  in  Essex  county.  One  at  Comber, 
1,300  feet  deep,  is  said  to  yield  about  one  barrel  of  oil  per  diem.  This 
oil  is  probably  from  the  same  formation  as  that  of  Findley  in  Ohio. 


GHBMISTRT  AND   MINEBALOOT. 

The  work  carried  out  in  the  chemical  laboratory  dui'ing  the  past 
year  has  been  entirely  confined  to  the  examination  and  analysis  of  such 
minerals  and  specimens,  as  were  deemed  likely  to  pi^ove  of  economic 
value.  Bespecting  this  work  Mr.  Hoffmann  gives  the  following 
eai  s  : 

"It  included: — 

1.  Analyses  of  lignitic  coals. 

2.  Analyses  of  iron,  copper,  and  manganese  ores. 

3.  *'  Analyses  of  mineral  watei-s — including  analyses  of  the  waters  of 
the  so-called  "  sulphur  *'  and  "  potash  "  springs,  Harrison  Hot  Springs, 
B.  C,  which  were  collected  by  Dr.  Selwyn ;  analysis  of  a  saline  water 
from  a  boring  at  Otonabee,  Peterboi-ough  county,  Ont.,  and  an  analy- 
sis of  a  water  from  the  boring  at  Maisonneuve,  on  the  Island  of  Mont- 
real. Of  the  foregoing  the  two  first  and  the  last  mentioned,  promise 
to  pi«ove  of  therapeutic  value." 

4.  ^'  Analyses  of  limestones  and  dolomites.  A  series  of  analyses  has 
been  commenced  of  such  of  these  stones  as  occur  in  sufficiently  exten- 
sive deposits — ^and  with  due  regard  to  the  accessibility  of  the  Iktter — 
to  be  available  for  building  material.  On  completion  of  the  analyses 
of  a  series  of  the  foregoing,  the  absorbing  power  (for  moisture)  and 
strength  (resistance  to  a  crushing  force)  of  the  same  will  also  he  deter- 
mined. Dressed  cubes  of  these  stones  are  on  exhibition  in  the  Museum, 
showing  their  appearance  under  various  "  toolings  "  and  when  polished. 
Altogether,  the  information  available  in  regard  to  them  will  be  of  such 
a  nature  as  to  very  greatly  facilitate  the  selection  of  a  material  for 
any  special  constructive  work." 
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5.  '^  Grold  and  silver  assays.  The  greater  nnmber  of  the  specimens 
examined  were  from  British  Columbia,  and  of  these  the  resalts  of  assay 
were  in  a  great  many  instances  of  a  highly  encoui-aging  nature.'' 

6.  '*  Miscellaneous  examinations  embi*acing  the  resting  of  clays,  in 
regard  to  their  suitability  for  the  manufacture  of  brick  or  pottery ;  the 
examination  of  pyrites  with  reference  to  its  value  as  an  ore  of  sulphur, 
and  a  variety  of  work  of  a  like  nature.'' 

"  There  has  been  a  steady  increase,  over  foimer  years,  in  the  num- 
ber of  those  seeking  information  in  regard  to  minei*als,  as  touching 
their  identity  or  economic  value.  In  most  instances  the  desired  in- 
formation was'  communicated  in  the  course  of  a  personal  interview ;  it 
not  unfrequently  happened,  however,  that  a  more  than  cureory  exam' 
ination  was  called  for,  or  the  estimation  of  a  particular  constituent 
deemed  desirable,  in  which  case  the  results  were  communicated  by 
letter.  The  total  number  of  specimens  received — brought  or  sent — 
during  the  period  in  question,  was  seven  hundred  and  sixty-five ;  and 
the  number  of  letters  written — for  the  most  part  in  connection  with 
same,  and  partaking  of  the  nature  of  reports — two  hundred  and  fifty- 
seven." 

"  Mr.  P.  D.  Adams  has  (with  the  exception  of  a  little  over  two 
months,  when  he  was  engaged  in  field  work),  as  assistant  chemist, 
applied  himself  with  gi-eat  diligence  to  the  work  in  hand,  the  result  of 
his  labors  being  the  analyses  of  the  mineral  waters  aforementioned." 

,"  Ml'.  K.  A.  A.  Johnston,  the  junior  assistant  chemist,  has  proved 
himself  a  zealous  and  good  worker.  Apart  from  the  gold  and  silver 
assays  he  has  completed  the  analyses  of  numerous  limestones  and  dolo- 
mites, besides  doing  a  good  deal  of  minor  work." 

*<  The  work  in  the  Mineralogical  section  of  the  Museum  has  pro- 
gressed in  a  very  satisfactory  manner.  The  permanent  labelling — 
which  must  by  reason  of  additions  be  a  more  or  less  continuous  work 
— has  been  almost  completed  to  date.  A  manuscnpt  catalogue  o^  the 
scientifically  arranged  collection  of  minerals  has  been  prepared,  and 
will  shortly  be  ready  for  printing,  and  considerable  progress  has  been 
made  in  the  preparation  of  a  catalogue  of  the  economic  collection  of 
minerals.  The  collection,  which  now  numbers  five  thousand  seven 
hundred  and  sixteen  specimens,  has,  during  the  past  year,  been  aug- 
mented by  the  addition  of  some  two  hundred  specimens,  including  the 
following  presentations : — " 

Allan,  W.  A.,  Ottawa  :— 

Magnetite,  from  the  township  of  Mulgrave,  Ottawa  county,  Q. 

Ami,  H.  M.,  of  the  Geological  Survey,  Ottawa : — 

Galcite  (nail-head  spar)  from  the  new  quarries  at  Hull,  Ottawa 
county,  Q. 
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Colton,  G.  H.,  Pembroke,  O.  :— 

Chlorite,  from  West  Bay,  Lake  Nipissing,  O. 

Casey,  T.,  East  Templeton,  Q.  :— 

Quartz  and  calcite,  from  Bast  Templeton,  Ottawa  county,  Q. 

Craib,  Wm.,  Nicola  Milling  and  Mining  Company,  B.  C. : — 
Silver-ore,  from  the  "  Joshua  "  claim,  Stump  Lake,  B.  C. 
do  "  Tubal "  claim,  do. 

do  "  King  William  "  claim,  Stump  Lake,  B.  C. 

Egan,  H.  K.,  Ottawa.  :-- 

Magnetite,  from  the  township  of  Litchfield,  Pontiac  county,  Q. 

Gragg,  Isaac  G.,  Manager,  Eastern  Development  Company,  Lim. : — 
Chalcopyrite,  from  the  Coxheath  copper  mine.  Cape  Breton,  N.  S. 

Henderson,  G.,  Nicola  Valley,  B.  C.  :--5 

Silver  ore,  from  the  **  Star  "  claim,  Stump  Lake,  B.  C. 

I 
Haycock,  E.  B.,  Ottawa. : — 

Bog  iron  ore,  from  vicinity  of  Port  Natatchewan,  Monti'eal  Eiver, 
district  of  Nipissing,  O. 

Kilpatrick,  S.  J.,  Kingston,  O. : — 
Limestone  from  Wolf  Island    quany.   Wolf  Island,  Frontenac 
county,  O. 

Keefer,  T.  A.,  Port  Arthur,  O.  :— 

Silver  ore,  "Native  silver  and  argentite"  from  the  Porcupine 
mine,  Loc.  96  T,  township  of  Gillies,  distidct  of  Thunder  Bay,  O. 

Calcite,  sphalerite  and  quartz  from  the  '^Babbit  Mountain"  mine, 
district  of  Thunder  Bay,  O. ;  and  amethyst,  with  calcite  cany- 
ing  argentite.  An  association  of  calcite,  quartz  and  fluorite,  and 
sphalerite.  Quartz  with  sphalerite  and  argentite.  Galena,  py- 
rite  and  sphalerite  in  calcite.  Galena,  sphalerite  and  native 
silver  in  calcite.  Fluorite  and  quartz.  Argent|te,  all  from  the 
"  Beaver  "  mine,  district  of  Thunder  Bay,  O. 

Kidd,  W.  J.,  Kingston,  O.,  per  T.  C.  Weston  :— 
Concretions  from  beach  at  Kingston,  O. 

Murphy,  W.  H.  Ottawa  :— 

Sphalerite  fx-om  Calumet  Island,  Pontiac  county,  Q. 

Morris,  W.  J.,  Perth,  O.  :— 

Hematite  from  the  township  of  Darling,  Lanark  county,  O. 
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MacNaaghton,  A.  G. : — 

Stibnite  from  West  Gore,  Hants  county,  N.  S. 

McKay,  J.,  per  Dr.  G.  M.  Dawson  : — 

Argentiferous  galena,  fr  cm  the  ^^  Acadia  "  claim,  McDame's  Creek, 
South  Fork,  Cassiar,  B.  C, 

Parks,  A.,  Sebastopol,  Eenfrew  county,  O. : — 
Asbestus  from  lot  11,  range  11,  of  Sebastopol,  0. 

Poole,  H.  S.,  Stellarton,  N.  S.  :— 

Angles! te  fi'om  the  Big  Dome  mine,  Arizona,  U.  S.  A. 

Primrose,  H. : — 

Albertite  from  Kiver  John,  west  branch,  Pictou  county,  N.  S. 

Wai-wick,  F.  W.,  Buckingham,  Ottawa  county,  Q. : — 

Mountain  cork  from  the  *^  Emerald  "  mine,  township  of  Bucking- 
ham, Ottawa  county,  Q. 

''  Mr.  B.  L.  Broadbent  has  been  engaged  in  the  permanent  labelling 
of  the  specimens,  which,  as  already  stated,  is  now  almost  completed  up 
to  date, — in  readjusting  the  entire  collection  of  scientifically  an*anged 
minerals,  which  had  become  necessary  by  reason  of  the  addition  of  a 
great  many  species  not  previously  represented,  and  in  the  maintaining 
of  the  general  collection  in  an  oi*derly  condition.  The  interest  he  has 
manifested  in  the  work,  and  the  diligence  with  which  he  has  applied 
himself  to  the  same,  has  in  no  small  degree  facilitated  the  work,  and 
conduced  to  the  marked  progress  made  in  this  section  of  the  mu- 
seum." 

**  In  the  early  part  of  the  year,  Mr.  C.  W.  Willimott  was  engaged  in 
making  up  collections  of  minerals,  subsequently  in  re-sorting  and  ar- 
ranging the  contents  of  some  two  hundred  and  forty  drawers  of  ma- 
terial employed  for  this  purpose  and  which  in  the  aggregate  amounted 
to  about  two  tons  in  weight.  A  great  many  species  were  found  to  be 
entirely  unrepresented  and  in  order  to  make  good,  as  far  as  possible, 
this  deficiency,  he  spent  a  portion  of  the  summer  months  in  visiting 
several  of  the  mineral  localities  of  the  provinces  of  Ontario  and  Quebec, 
as  also  the  coast  line  between  Two  Islands  and  Gape  d'Or,  Minas  Basin, 
Nova  Scotia,  These  visits  resulted  in  the  obtaining  a  lai*ge  amount  of 
fresh  material,  amongst  which  were  a  great  number  of  handsome  spe- 
cimens, more  especially  of  zeolites,  and  which  as  representing  species 
not  already  shown  in  the  collection  or  as  serving  to  replace  inferior 
specimens  of  the  same  species  contained  in  it,  proved  a  most  desirable 
acquisition.    Since  his  return  he  has  been  occupied  in  unpacking,  sort- 
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ing  and  arranging  this  material,  and  more  recently  in  making  up  col- 
lections of  minei*als  and  rocks  for  educational  institutions,  &c.  Col- 
lections of  this  descriptien  have,  in  the  course  of  the  year,  been 
forwarded  to : — 

Specimens. 

High  School,  Aylmer .' 115 

University  of  St  Joseph,  Memramcook 115 

Christian  Bros,  training  school,  Clonmel,  Ireland 115 

St  John's  College,  Man 115 

Canadian  Institute,  Toronto 115 

J.  C.  Tremblay,  Chicoutimi 115 

Lands  and  Works  Department,  £.  C • 54 

Hoyal  Military  College,  Kingston  (supplementary) 30 

W .  C.  Van  Home,  C.P.R.,  Montreal  (supplementary) 28 

Industrial  School,  Montreal 117 

High  School,  Port  Arthur,  Ontario 117 

■St  FrauQois  Xavier  College,  Antigonish,  Nova  Scotia 117 

Bolton  Institute,  Bolton  Centre,  Q 109 

Academy  of  Mount  St  Vincent,  Halifax,  Nova  Scotia 109 

8L  Hyacinthe  College,  St  Hyacinthe,  Q*  (supplementary). ...      15 
Br.  F.  A.  Genth,  Philadelphia,  Pennsylvania,  U.  S.  A.  (in  ex- 
change)        98 

1,484 


PALEONTOLOGY  AND   ZOOLOGY. 

In  these  divisions  Mr.  Whiteaves  reports  as  follows:  "The  letter- 
press of  the  illustrated  paper  on  the  Triassic  Fossils  of  British  Co- 
lambia,  i-eferi'ed  to  in  the  annual  report  of  last  year,  has  been  printed 
and  distributed,  and  the  lithographic  plates  to  accompany  it  vrill  soon 
be  ready.  The  second  and  concluding  part  of  a  paper  entitled  ^*  Illus- 
trations of  the  Fossil  Fishes  of  the  Devonian  Bocks  of  K^anada,"  has 
been  written  for  the  current  volume  of  Transactions  of  the  Boyal 
Society  of  Canada,  and  is  now  in  type.  It  consists  of  twenty  pages 
quarto  of  descriptions,  and  is  illustrated  by  two  fuii  page  plates,  and 
by  foui*  of  double  the  ordinary  size.  The  greater  pai't  of  the  manu- 
script of  another  illustrated  report,  "On  some  Cretaceous  Fossils 
Drom  British  Columbia,  the  North-West  Territory  and  Manitoba,''  has 
been  written  and  it  is  hoped  that  the  whole  will  be  ready  for  the 
printer  early  in  the  spring.  The  part  written  before  the  31st  of 
December,  1888,  includes  descriptions  of  the  various  s])ecies  obtained 
by  Dr.  Dawson  at  the  Bink  Bapids  of  the  Lewis  Biver  in  1887,  as  well 
as  of  those  collected  by  Mr.  McConnell,  from  the  Bocky  Mountains, 
three  miles  north  of  the  east  end  of  Devil's  Lake  in  1886,  and  from 
the  Liard  Biver  in  1887.    A  preliminary  examination  has  been  made 
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of  a  large  collection  of  fossils  from  the  Niagara  formation  at  the  north 
end  of  Lake  Temiscamingue,  made  by  Dr.  E.  Bell  in  1887  ;  of  a  series 
of  fossils  from  the  Devonian  rocks  of  Lakes  Manitoba  and  Winnipe- 
gosis,  collected  by  Messrs.  Tyrell  and  Dowling  in  1888 ;  of  varioiu* 
fossils  from  the  Cretaceous  rocks  of  Lake  Labarge,  the  Eocky  Moun- 
tains and  the  Porcupine  and  Yukon  Elvers,  collected  by  Dr.  Dawson 
and  Mr.  E.  G.  McConnell  in  1887-88 ;  and  of  some  Cretaceous  inverte- 
brata  from  Millwood,  Manitoba,  obtained  by  Mi-.  J.  B.  Tyn-ell  in  1888. 
During  the  months  of  July  and  August,  I  was  occupied  in  collecting 
fossils,  with  Mr.  Tyrrell,  from  the  Devonian  rocks  at  the  north  end 
of  Lake  Manitoba,  when,  as  will  be  seen  in  the  list  of  additions  to  the 
Museum,  a  large  number  of  specimens  was  secured.  In  the  upper  flat 
of  the  Museum,  a  new  upright  wall  case  has  been  erected,  which  i& 
now  filled  with  the  larger  fossils  of  the  Trenton  group,  all  of  which 
are  now  properly  labelled.  Some  fine  fossil  plants  from  the  Carboni- 
ferous formation  of  the  South  Joggins  coast,  including  a  ti-unk  of 
Dadoxylon  some  five  feet  in  height,  and  more  than  a  foot  in  diameter, 
have  been  added  to  the  collection  during  the  year.  New  upright  glass 
cases  have  also  been  made  for  the  reception  of  some  remarkable  mam- 
malian remains  from  the  Tertiary  rocks  of  the  Cypress  Hills,  North- 
West  Territories,  and  for  a  series  of  large  dicotyledonous  leaves  from 
the  Laramie  deposits  near  Calgary,  both  collected  by  Mr.  Weston 
during  the  past  summer. 

"  In  the  small  room  devoted  to  the  exhibition  of  mounted  specimens 
of  Canadian  mammalia  and  birds,  the  wooden  shelves  in  the  wall  cases 
have  been  entirely  replaced  by  strips  of  glass.  A  lai-ge  number  of 
duplicate  or  inferior  specimens  of  Canadian  birds  has  been  removed 
and  their  places  filled,  either  with  other  species  or  with  much  better 
specimens,  and  nearly  the  whole  series  has  been  labelled  in  accordance 
with  the  check-list  of  North  American  Birds  published  by  the  American 
Ornithologists  Union.  The  following  is  an  estimate  of  the  number  of 
specimens  and  species  of  native  vertebrata  exhibited  in  the  Museum 
in  December,  1888. 

MammaUa. 
99  mounted  specimens  of  59  species. 

8  mounted  heads  of  8    do 

4  mounted  skeletons  of     4    do 
27  separate  skulls  of  17    do 

Birds, 
448  mounted  specimens  of  300  species. 

Twrtles. 
3  mounted  specimens  of  2  species. 
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"  Among  the  more  attractive  of  the  zoological  specimens  received 
during  the  year  may  be  mentioned  a  skeleton  of  the  White  Porpoise 
or  Beluga  {Delphinapterus  catodon),  prepared  from  a  specimen  caught 
in  the  Lower  St.  Lawrence,  and  secured  for  the  Museum  by  Dr.  B.  J. 
Harrington,  of  McGill  Univeraity,  Montreal ;  an  albino  variety  of  the 
Grey  Squirrel,  shot  at  Lundy's  Lane,  Ont. ;  and  a  remarkable  colour 
variety  of  the  Bronzed  Grackle,  from  the  vicinity  of  Brandon,  Mani- 
toba. A  commencement  has  been  made  of  a  collection  of  the  eggs  of 
Canadian  birds,  and  those  of  some  rather  i*are  or  local  species  have 
been  recived  from  Manitoba,  the  North- West  Territory,  British  Co- 
lumbia and  Hudson's  Bay  and  Strait.  The  series  of  recent  moUusca 
from  British  Columbia,  already  in  the  Museum,  has  been  much  iin- 
proved  by  the  addition  of  several  rare  species  from  that  province, 
kindly  presented  by  the  Eev.  G.  W.  Taylor,  formerly  of  Victoria, 
Vancouver  Island,  and  some  additions  have  been  made  to  the  collec- 
tion of  foreign  shells.  The  number  of  official  letters  written  during 
the  year  is  184,  and  throughout  the  months  of  September  and  October, 
the  duties  of  Acting  Director  have  been  performed  by  the  writer." 

Mr.  T.  C.  Weston  reports  that  from  the  first  of  January  to  the  latter 
part  of  June  his  time  was  occupied  in  Museum  work  in  the  palsBonto- 
logical  and  ethnological  branches,  and  in  making  sections  of  rocks  and 
fossils  for  microscopic  examination.  From  the  28th  of  June  to  the 
17th  of  September  he  was  engaged  in  field  work,  in  collecting  fossils 
at  various  localities  in  the  North- West  Territory  and  at  the  South 
Joggins  coast  in  Nova  Scotia.  The  remainder  of  his  time  has  been 
occupied  in  labelling  and  preparing  fossils,  &c.,  for  exhibition  in  the 
Museum. 

Mr.  H.  M.  Ami  has  examined  collections  of  fossils  from  upwards  of 
one  hundred  localities  in  centi'al  Ontario,  between  Lake  Simcoe  and 
Belleville;  from  thirteen  localities  in  the  province  of  Quebec;  from 
sixteen  in  New  Brunswick,  and  from  several  at  or  in  the  neighborhood 
of  Arisaig,  N.  S.  With  the  view  of  ascertaining  the  exact  geological 
horizons  of  the  rocks  from  which  they  were  collected,  the  species  repre- 
sented at  each  of  those  localities  have  been  determined,  as  far  as  pos- 
sible, and  systematic  lists  of  them  have  been  made  and  placed  upon 
record.  He  has  written  the  manuscript  of  labels,  which  have  since 
been  printed,  for  the  Cretaceous  and  Laramie  fossils  of  northern 
Alberta  described  by  the  writer  in  1887 ;  for  the  Tertiary  fossils  of 
Skonun  Point  in  the  Queen  Charlotte  Islands ;  for  the  Laramie  plants 
of  the  North- West  Territory  described  by  Sii*  William  Dawson  in  1887, 
and  for  the  Cambrian  fossils  in  the  Museum,  of  which  latter  series  he 
has  re-classified  and  revised  the  nomenclature.  From  the  duplicates  in 
the  Museum  he  has  selected  and  labelled  three  sets  of  fossils,  one  of 
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-which  has  been  sent  to  St.  Laurent  College,  Montreal ;  one  to  St. 
Francois  College,  Antigonish,  N.  S. ;  and  one  to  the  Manitoba  College 
-at  Winnipeg.  Some  8pe;nmens  of  fossil  sponges  from  the  Museum  have 
been  loaned  to  Dr.  J.  G;  Hinde  for  examination  and  study.  From  the 
ITth  of  September  to  the  18th  of  October,  Mr.  Ami  was  engaged  in 
field  work  in  the  p^vince  of  Quebec,  under  Dr.  Ells,  and  succeeded  in 
•obtaining  a  considerable  number  of  fossils.  He  has  also  collected  a 
somewhat  large  series  of  fossils  from  the  Chazy,  Ti-enton  and  Utica 
fonnations  around  Ottawa. 

The  following  collections  have  been  received  dui'ing  the  year  from 
members  of  the  staff: — 

Dr.  Selwyn : — 

Three  specimens  of  Prasopora  lycoperdon,  Vanuxem  (P.  Selwyni, 
Nicholson)  from  the  Trenton  Limestoneof  Snake  Island^ 
Georgian  Bay,  Ont. 

Dr.  G.  M.  Dawson : — 

Skin  (since  mounted)  of  the  Hoary  Marmot  (Arctomys  caXigatvs) 
from  the  mountains  at  the  head  of  the  Tulameen  Biver,  and 
about  300  specimens  of  plant  and  insect  remains  from  the 
Tertiary  rocks  of  British  Columbia. 

Dr.  E.  Bell:— 

Specimen  of  a  fresh-water  shell  from  the  Sturgeon  Biver  and  one 
from  the  Vermilion  Biver,  Ont. 

Professor  Macoun :  — 

Eighty-nine  specimens  of  birds  from   the   neighbourhood  of 
Ottawa. 

Dr.  B.  W,  Ells,  N.  J.  Gii-oux  and  H.  M.  Ami:— 

1500  fossils  fi*om  various  localities  on  both  sides  of  the  St. 
Lawrence  fi-om  B^cancour  Biver  to  Bivi^re  du  Loup  (en 
has)  P.  Q. 

E.  G.  McConnell  :— 

500  fossils  from  the  Devonian  rocks  of  the  Mackenzie  and  Hay 
Bivers;  also  seventy-five  fossils  from  the  Cretaceous  rocks 
of  the  Mackenzie  and  Porcupine  Bivers,  and  from  the 
Yukon  and  Northern  Bocky  Mountain  regions.  About  one 
hundred  specimens  of  fossil  plants  fi*om  the  Bear  Biver 
Miocene,  Mackenzie  Biver. 
Skins  of  an  adult  male  of  the  Long-tailed  Jaeger  (^Stercorarius 
longicaudus)  of  the  Long-tailed  Duck  (Clangula  hyemalis),  of 
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the  Surf,  and  Wbitewinged  Scoter  {Oidemia  perspicillata  and* 
0.  Deglandi),  all  from  the  mouth  of  the  Bear  Eivei',  Mac- 
kenzie Biver. 

J.  B.  Tyrrell  :— 

Fossils  from  the  Cretaceous  rocks  at  Millwood,  Man.,  from  the 

Hudson  Biver  formation  at  Stony  Mountain,  Man.,  and  at 

Sti-eetsville,  Ont. 
Skin  of  Franklin's  Gull  (^Larus  Franklim),  a  young  loon  (^Uririr 

atorimher)y  and  eggs  of  the  Black  Tern  {My drochelidon  nigra 

Snrinamenm), 
Twenty  five  specimens  of  recent  fresh  water  shells  from  the- 

Assiniboine  Biver,  Man. 

J.  B.  Tyrrell  and  J.  F.  Whiteaves:— 

About  500  fossils  fi'om  the  Pakeozoic  rocks  at  the  northern  end 
of  Lake  Manitoba,  and  a  small  series  of  the  recent  Unionide 
of  the  same  lake  and  the  Fairford  Biver. 

T.C.Weston:  — 

Portion  of  a  large  skull,  jaws,  detached  teeth,  vertebi*8B  and  limb 

bones  of  vai-ious  mammalia  (nearly  300  specimens  in  all) 

from  the  older  Miocene  of  the  Cypress  Hills. 
300  fossil  shells,  &c.,  from  the  Belly  Biver  Series  of  Milk  Biver 

Bidge,  KW.T. 
Sixty  specimens  of  dicotyledonous  leaves,  &c.,  from  the  Laramie 

foj-mation  at  Calgary  and  the  Bed  Deer  Biver,  N.W.T. 
Thirty  specimens  of  fossil  plants  from  the  Carboniferous  rocks 

at  the  South  Joggins,  N.  S. 

3.  M.  Ami : — 

300  fossils  from  the  Utica,  Trenton  and  Chazy  formations  about 
Ottawa,  100  nodules  from  Green's  Creek,  and  fifty  fossils 
from  Glenora,  Ont. 

W.  McLmes : — 

Forty-five  fossils  from  the  Silurian  rocks  of  the  region  between 
Bimouski  and  Lake  Temiscouata,  P.  Q.,  and  egg  of  the  loon 
{Urinatorimber), 

J.  Marshall : — 

One  Snapping  Turtle,  caught  near  Ottawa. 

D.  B.Dowling:— 

150  fossils  from  the  Devonian  limestone  of  Lake  Winnipegosis. . 
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•     J.  M.  Macoun : — 

Seventeen  skins  of  birds  and  seven  skins  of  mice  fi*om  the  Atha- 
basca River. 

The  additions  to  the  palseontological,  zoological  and  ethnological 
departments  of  the  Musenm,  by  presentation,  exchange  or 
purchase,  are  as  under : — 

By  Presentation  : 
F.  R  Latchfoi-d,  Ottawa:— 

Four  specimens  of  Limnoea  ampla,  Mighels,  from  BromeLake,P.Q. 

Major  A.  Hamlyn  Todd,  Ottawa : — 

Fine  specimen  of  the  Black  or  Silver  Grey  Fox  (  Vulpes  vulgaris, 
var.  argentatus)  from  the  head  of  Lake  Winnipeg.  A  vixen 
three  years  old,  in  winter  fur  and  in  the  flesh. 

W.  H.  Harrington,  Ottawa: — 

A  White-footed  Mouse  {Hesperomys  leucopus)  caught  in  Gilmour 
Street,  Ottawa;  in  the  flesh. 

Buggies  Wright,  Hull,  P.  Q.  :— 

A  nearly  complete  skeleton  of  a  very  young  seal,  probably  P/k)ca 
Groenlandicaj  from  the  Post  Pliocene  clay  at  Hull. 

Captain  C.  Berkeley  Powell,  Ottawa : — 

Stuffed  specimen  of  a  beaver  {Castor  fiber)  which  was  killed  at 
White  Partridge  Creek  on  the  Petewawa  River  in  the 
winter  of  1885-86. 

T.  G.  Lear,  Ottawa  :— 

Osprey  {Pandion  halioetus  carolinensis)  shot  on  the  Eideau  River, 
in  the  flesh. 

E.  Browne,  Ottawa : — 

Specimen  of  the  Hairy-tailed  Mole  (Scapanus  Breweri)  caught 
swimming  in  the  Ottawa  River  between  Britannia  and 
Skead's  mills ;  in  the  flesh. 

E.  H.  Carter,  Ottawa  :— 

Flying  Squirrel  (Sciuropterus  volucella),  shot  at  Aylmer,  P.Q. :  in 
the  flesh. 

J.  A.  Doyon,  Ottawa : — 

A  sharp-shinned  Hawk  {Accipiter  velox)  shot  near  Ottawa ;  in 
the  flesh. 


Digitized  by  VjOOQIC 


•etwYN.]  PALiBONTOLOGY  AND   ZOOLOGY.  Ill  A 

Miles  Spencer,  Fort  George,  Hudson^s  Bay : — 

Two  eggs  of  the  Willow  Ptarmigan  (Lagopus  lagopus),  one  Qgg 
of  the  American  Bittern  (Botaurus  lentiginosiLS),  one  of  the 
Yellow-legs  (Totanus  fiavipes),  and  three  undetermined 
eggs,  all  from  Fort  George. 

O.  S.  Cotter,  Moose  Factory,  Hudson's  Bay : — 

A  collection  of  butterflies  and  beetles  from  Moose  Factory. 

W.  G.  Kidd,  Kingston,  Ont.  :— 

A  large  trilobite  (Asaphus  platycephalus)  from  the  Trenton  lime- 
stone at  the  village  of  Wellington,  Prince  Edward  county, 
Ont. 

A.  F.  Grant,  Ottawa  :— 

Skin  of  a  Long-billed  Curlew  (Numenius  longirostris)  shot  near 
Fort  Macleod,  Alberta. 

Thomas  Patterson,  Ottawa : — 

Slab  of  crinoidal  limestone  from  BarftT,  K  W.  T. 

John  Butledge,  Sydenham,  Ont. : — 

Antler  of  American  Elk  or  Wapiti  (Cervus  Canadensis)  ploughed 
up  in  what  was  once  a  cedar  swamp,  three  miles  from 
Sydenham. 

Professor  J.  Fowler,  M.A.,  Queen's  University,  Kingston,  Ont. : — 
An  unusually  perfect  and  well  preserved  specimen  of  Lituites 
Americanus,  Emmons,  from  the  Black  River  limestone  of 
Wolfe's  Island,  near  Kingston. 

Dr.  A.  Jukes,  Eegina,  N.W.T.  :— 

One  atlas,  one  vertebra,  three  portions  of  jaws,  four  teeth  and 
fragments  of  teeth  and  of  limb-bones  of  various  fossil  mam- 
malia from  the  "  White  River  "  beds  of  the  Cypress  Hills, 
N.W.T.,  also  one  specimen  of  a  small  Inoceravius, 

Andrew  Christie,  Pincher  Creek,  Alberta : — 

Skin  of  a  Bushy-tailed  Wood  Rat  (Neotoma  cinerea)  from  Pincher 
Creek. 

Albert  J.  Hill,  New  Westminster,  B.C.  :— 

Fifteen  specimens  of  six  species  of  fossil  shells  and  one  cal- 
careous annelid  tube  from  the  Post  Pliocene  clays  on  the 
bank  of  the  Eraser  River  at  New  Wesminster. 
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Rev.  G.  W.  Taylor,  Billings'  Bridge,  Ont.  :— 

Specimens  of  fourteen  rare  species  of  marine  shells  from  the 
coast  of  British  Columbia,  one  small  crab  from  the  same 
coast,  and  numerous  examples  of  Anodonta  Nuttalliana  Lea, 
from  Vancouver  Island. 

G.  B.  McMartin,  St.  Andrews,  P.Q.  :— 

A  Saw-whet  or  Acadian  Owl  (Nyctale  Acadicd)  from  the  Little 
Eouge,  a  tributary  of  the  North  Nation  Eiver,  P.Q. ;  in  the 
flesh. 

Dr.  T.  Tunstall,  Kamloops,  B.C.  :— 

One  jade  scraper  and  two  stone  hammers,  from  Lytton,  B.C. 

John  Murray,  Spence's  Bridge,  Thompson  Eiver,  B.C. : — 

Four  flint  arrow  heads  and  one  small  stone  paint  pot,  from  the 
neighborhood  of  Spence's  Bridge. 

J.  W.  McKay,  Kamloops,  B.C.  :— 

Three  flint  arrow  heads  and  four  chipped  flints,  fi*om  Kamloops* 

B.  Armit,  Manitoba  House,  Kinosota,  Man. : — 

Guaixl  of  a  Belemnile,  from  Ci*etaceous  rocks  on  the  east  bank  of 
the  Assiniboine,  a  little  below  the  mouth  of  the  Little 
Souris  River ;  do.,  from  rocks  of  similar  age  at  Ochre  Eiver, 
Eiding  Mountain,  Man.,  and  a  flint  arrow  head  from  Fort 
EiUce,  N.W.T. 

Dr.  J,  G.  Hinde,  Croydon,  England  : — 

Specimens  of  Syringolitea  HuranensiSj  Hinde,  from  the  Niagara 
Limestone  of  the  Manitoulin  Islands. 

John  Macoun,  Ottawa : — 

Pair  of  the  Chickadee  {Parus  atricapillus)  ]  do.  of  the  Eed- 
breasted  Nuthatch  {Sitta  Canadensis),  a  female  Goldfinch 
{Spinus  tristis)  and  two  male  Pine  Grosbeaks  {Pinicola 
enucleatar),  all  from  the  neighborhood  of  Ottawa;  skins, 
which  have  since  been  mounted. 

B.  G.  White,  Ottawa  :— 

Specimens  of  the  Silvery-haired  Bat  {Scotaphilus  noctivagans) 
from  Ottawa,  in  the  flesh,  and  an  American  Crow  {Canms 
Americanus),  also  in  the  flesh. 
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Brother  Secordian,  Hull,  P.Q.  :— 

Specimen  of  the  Brown  Bat  (Scotaphilus  fuscus)  from  Hull ;  in 
the  flesh. 

W.  B.  Saunders,  London,  Ont. : — 

Two  small  trilobites  (Phaxiops  rand)  from  drifted  Devonian  lime- 
stone at  London. 

John  P.  Esmonde,  Ottawa : — 

Necklace  procured  from  a  Blood  Indian  at  the  Blood  Indian 
Eeserve,  twenty-two  miles  south  of  Fort  Macleod. 

B.  K.  Lowry,  Maple  Creek,  Assa. : — 

One  vertebra  of  a  buffalo  with  an  iron  arrow  head  imbedded  in 
it,  and  another  with  a  leaden  bullet  pai'tly  buried  in  it,  both 
from  the  Cypress  Hills. 

By  Exchange : — 
From  Dr.  W.  H.  Eush,  U.SJ^.,  Philadelphia;— 

Specimens  of  seventeen  rare  specimens  of  marine  shells  from 
Key  West,  the  Bahamas,  Yucatan  Channel,  Florida  Straits, 
&c. 

By  Purchase ; — 

Large  Beaver  (fiastor  fiber)  from  Big  Lake,  Pontiac  county,  Ont., 

in  the  flesh.  ' 

Fine  specimen  of  an  Ammonite  (Placenticeras  placenta)  from 

the  Cretaceous  i-ocks  of  the  St.  Mary  Kiver. 
Skin   (since  mounted)  of  an  Albino  Grey  Squirrel  [(Sciurus^ 

Carolinensis)  shot  at  Lundy's  Lane,  Ont. 
Bemarkable  color  variety  of  the  Bronzed  Grackle  {Q^iacalu$ 

quiscalus  ceneus)  from  the  neighborhood  of  Brandon,  Man. 
Pair  of  Loucheux  {Kutchin)  Indian  snowshoes,  from  Lapierre's 

house,  Porcupine  River,  Yukon   District,   and  a  typical 

Loucheux  knife. 
Skeleton  of  the  Star-nosed  Mole  {Condylura  cristata)  mounted  by 

M.  Jules  Bailly,  Montreal. 
Molar  of  Mammoth  {Euelephas)^  dug  up  in  188Y  at  St.  Catha- 
rines, Ont. 
One  large  Snapping  Turtle  (Chelydra  serpentina)  and  a  few  fine 

stone  implements  of  Indian  manufacture,  all   from  the 

county  of  Grey,  Ont. 
8 
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BOTANY,    ETC. 

The  work  in  this  section,  ander  Professor  Macoun,  has  made  good 
progress  during  the  year.  Part  IV,  248  pages  E.  8vo.  of  the  Catalogue 
of  Canadian  Plants,  refeiTed  to  in  the  summary  report  for  1887,  as 
then  passing  through  the  press,  was  published  early  in  the  year  and 
has  since  been  distributed  to  scientific  institutions  and  botanists  in 
Europe  and  in  America,  and  has  been  widely  criticized  in  every  case 
in  the  most  complimentary  terms. 

During  the  first  week  in  April,  Professor  Macoun  made  a  list  of  all 
the  mounted  birds  exhibited  in  the  Museum,  and  found  that  there  were 
282  species,  represented  by  42y  specimens.  In  the  drawers  170  species 
were  represented  by  352  skins,  52  of  which  were  of  species  not  on 
exhibition  in  the  cases.  A  list  was  then  made  out  of  all  the  birds 
known  to  Canada,  which  shows  564  species.  This  work  was  preliminaiy 
to  that  of  the  preparation  of  a  complete  catalogue  of  Canadian  birds 
of  the  same  character  as  the  catalogue  of  plants,  and  Professor  Macoun 
is  now  engaged  on  it. 

Collections  of  plants  to  be  examined  and  named  were  received  dur- 
ing the  year  from  Newfoundland,  and  from  eveiy  province  in  the 
Dominion,  except  Prince  Edward  Island,  in  all  over  1,500  specimens  ; 
these  were  all  named  and  returned.  Between  January  and  the  15th 
of  April  there  were  mounted  and  placed  in  the  herbarium  by  Mr.  J.  M. 
Macoun,  3,015  sheets  of  specimens,  as  under: — 

Pbsenc^ams  :— 

Canadian 850 

European 775 

United  States 615 

Cryptogams  775 

Daring  the  same  period  there  were  sent  to  various  museums,  colleges 
and  individuals  2,153  sheets  of  specimens,  including  400  to  McGill  Col- 
lege, 300  to  Columbia  College,  New  York,  200  to  the  Department  of 
Public  Instruction,  Quebec*  and  200  to  the  British  Museum.  A  large 
number  of  specimens  received  in  exchange  for  those  sent  out,  were 
mounted  and  placed  in  the  herbarium  which  now  contains  17,516 
sheets. 

Mr.  J.  M.  Macoun  left  for  the  field  on  the  30th  April  with  a  Dominion 
land  survey  party.  He  collected  plants  and  bird  skins  in  the  valleys 
of  the  Athabasca  and  Churchill  rivers,  retui*ningto  Ottawa  on  the  25th 
of  November. 

On  the  18th  of  June,  Pi'ofessor  Macoun  left  for  Prince  Edwai'd  Island. 
Twelve  weeks  were  spent  there  studying  its  natural  history  and  col- 
lecting specimens.  Over  1,100  species  of  plants  were  secured,  and 
valuable  and  interesting  notes  were  made  on  the  summer  birds  of  the 
island.     Betumiug  on  the  10th  of  September  to  Ottawa,  Professor 
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Macoon  then  proceeded  to  Northumberland  county,  Onta^iO;  where 
three  weeks  were  spent  collecting  mosses  and  other  material  for  Part 
Y  of  the  Catalogue  of  Canadian  plants,  the  writing  of  which  was  then 
being  commenced. 

M.  Peai*8on,  of  Manchester,  England,  has  kindly  given  a  report  on 
the  Hepaticse — 165  species— and  Dr.  Kindberg  has  examined  and 
named  nearly  all  the  mosses,  so  that  Professor  Macoun  is  now  in  a  posi- 
tion to  complete  Part  V  of  the  catalogue  during  the  present  winter. 

Besides  the  collections  of  plants  already  mentioned,  Dr.  6.  M.  Dawson 
made  an  extensive  one  in  the  region  around  Kamloops,  in  Bi-itish 
Columbia.  Specimens  of  nearly  1,000  species,  chiefly  arctic  plants,  have 
been  received  from  the  British  Museum  in  exchange.  These  are  nearly 
all  of  the  type  species  described  by  Sir  W.  Hooker  in  the  Flora  BoreoM- 
Americana  published  in  1840.  Most  of  the  specimens  were  collected  by 
Menzies,  Douglas  and  Barclay  on  the  Pacific  Coast,  by  Drummond  in 
the  Bocky  Mountains,  and  by  Franklin  and  Bichardson  on  the  Arctic 
Coast 

MAPS. 

There  is  now  in  courae  of  preparation,  and  in  various  stages  of  readi- 
ness for  publication,  a  large  number  of  maps  covering  areas  in  all 
parts  of  the  Dominion,  amounting  in  the  aggrci^ate  to  41,460  square 
miles.  Some  of  these  will  require  to  be  reduced  for  publication.  They 
are  as  follows : — 


No. 


Area  in 
S<].MlB. 


'  Yukon  district,  N.  W.  T.,  and  adjacent  northern 

I        part  of  British  Columbia 

J  Index  map  of  above. 

I  Big  River,  Great  Whale  River,  &c.,  east  coast  of 


2 
3 

4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15,16 

17,18 

19^ 

21 


Hadson's  Bay 

I  British  Colombia,  part  of  southern  interior 

{  North-western  Manitoba,  preliminary  map 

I  Western  Ontario,  Rainy  River  district 

'  do  Hunter's  Island 

)  Ontario,  Madoc  and  Marmora  township 

!        do    Lake  Temiscamins  to  Lake  Huron 

do    Preliminary  map,  Lakes  Temagami  and 

I  Temiscaming  

■       do    General  map 

I       do    sheet  115  of  same 

I  Qnebec,  N.-R  i  sheet  (Eastern  Townships  map) 

do    phosphate  deposits,  Ottawa  county 

do    and  New  Brunswick,}  sheet,  17  N.-E. 

and  18  S.-E 

Nova  Scotia,  }  sheet,  4  N.-E.  and  4  S.-K 

do  parts  of  }  sheets  11  N.-W.  and  S..W. 

Various  traverses  in  region  of  Mackenzie  and 

Porcupine  Rivers  bemg  reduced. 
Nos.  1,  2,  S  and  21,  are  plans  of  routes  of  explora- 
tion by  land,  river  and  lake,  of  a  total  length 

of  about  5,900  miles. 
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LIBRARY. 

Dr.  Thorburn  reports  that  from  2nd  January  to  31st  December,  1888, 
the  total  number  of  publications  issued  in  connection  with  the  Survey, 
including  Annual  Eeports,  parts  of  ditto,  special  reports  and  maps, 
has  been  9,992.  Of  these,  6,567  were  distributed  in  Canada,  the 
remainder  were  sent  to  foreign  countries,  including  Great  Britain  and 
Ireland,  the  Continent  of  Europe,  the  United  States,  South  America, 
India,  China,  Japan,  Australia,  &c. 

Th^  number  of  reports  in  French  distributed  was  502. 

There  were  received  during  the  past  year,  as  exchanges,  2.000  publi- 
cations, including  reports,  transactions,  proceedings,  memoirs,  periodi- 
cals, pamphlets  and  maps.  Besides  these,  56  publications  were  pur- 
chased and  40  scientific  periodicals  subscribed  for. 

There  were  150  volumes  bound  during  the  year.  The  number  of 
letters  received  relating  to  library  matters  was  1,927.  The  letters  sent 
out  by  the  Librarian  were  1,119.  There  are  now  in  the  library  about 
7,500  volumes  and  2,600  pamphlets. 

VISITORS. 

The  number  of  visitors  to  the  Museum  during  the  year,  from  1st  of 
January  to  the  31st  December,  was  17,414.  being  a  decrease  of  161  as 
compared  with  the  previous  year. 

In  my  summary  report  for  1875, 1  called  attention  to  the  question  of 
opening  the  Museum  on  Sunday  afternoon,  and  I  then  gave  some  very 
remarkable  statistics  of  attendance,  the  result  of  this  course  having 
been  adopted  at  the  Australian  Museum  in  Sydney,  showing  that  on 
the  52  Sundays,  afternoons  only,  the  daily  attendance  was  largely  in 
excess  of  that  of  the  313  week  days,  the  average'being  986  on  Sundays 
and  275  on  week  days  ;  such  a  fact  needs  no  comment,  and  I  venture 
again  to  express  a  hope,  in  the  interests  of  education  and  knowledge, 
that  the  time  is  not  remote  when  a  similar  experiment  will  be  tried  in 
Ottawa. 

There  will,  doubtless,  be  strong  objections  urged  against  such  action, 
based  chiefly,  if  not  entirely,  on  the  very  enoneous,  but  unfortunately 
very  prevalent  idea,  that  a  museum  is  a  place  of  amusement,  whereas 
it  is  essentially  as  much  a  place  of  instruction  as  is  the  church  and 
Sunday-school;  and  the  principal  difference  between  the  two,  concisely 
stated,  is,  that  in  the  Museum  the  work^  and  in  the  church  and  school 
the  ivord^  of  the  Creator  is  expounded.  This  admitted,  there  seems  no 
obvious  or  intelligible  reason  why  the  one  establishment  should  be 
closed  and  the  other  opened  on  the  Sabbath. 
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STAFF,  APPROPEIATION,  BXPBNDITURaB  AND  C0RRB8P0NDEN0B. 

The  strength  of  the  staff  at  present  employed  is  53,  viz.,  pi*ofe88ion^l 
35,  ordinary  IT. 

Daring  the  calendar  year  Messrs.  Bobert  Chalmers  and  William 
Mclnnes  were  appointed  as  geologists  to  the  permanent  staff,  and  the 
following  promotions  were  made : — 

Professor  John  Macoun,  from  the  1st  Class  to  Assistant  Director. 

Mr.  Chas.  W.  Willimott,  from  the  3i-d  Class  to  2nd  Class. 
The  amount  available  for  the  fiscal  yeai*  ended  30th  June,  1888,  was : — 


Civil  List  appropriation 

<^neTal  Purpose  Appropriation 

The  expenditure  may  be  summarized  under  the  divisions 
named  as  follows :  — 

Civil  List  Salaries 

Wages  of  temporary  employ^ 

Exploration  and  survey 

Printing  and  lithography 

Purchase  of  specimens 

Purchase  and  binding  of  books,  and  purchase  of  in- 
struments   

Laboratory  apparatus  and  chemicals 

Stationery,  mapping  materials  and  Queen's  Printer. . 

Incidentiu  and  other  expenses 


$    ctsJ 


$  cts. 
44,800  00 
57,598  43 


100,472  36 
Lbss— Paid  in  1887 3,930  44 


42,478  82 
16,671  55| 
23,255  27; 
11,655  28| 
2,091  85 

967  48 

324  87 

1,294  12 

1,733  12 


96,541  92 
Add — Advances  to  field  explorers 3,479  42 


100,021  34 

Unexpended  balance  Civil  List  Appropriation 2,321  18 

do  of  Contingency        do 55  91 


102.398  43 


1102,398  43 


The  correspondence  of  the  branch  shows  a  total  of  7,662  letters  sent, 
and  6,564  received,  from  1st  January  to  31st  December,  1888. 

In  conclusion  I  may  again  call  attention  to  the  inadequate  Museum 
accommodation,  referred  to  in  previous  reports,  in  the  hope  that  some 
steps  will  be  speedily  taken  to  obviate  this  difficulty,  which  is  con- 
stantly increased  by  the  large  annual  additions  now  being  made  to  the 
collections. 

To  raise  the  roof  of  the  building  and  make  a  wide  gallery  around 
the  upper  flat  supported  with  iron  pillars,  would  be  the  least  costly 
plan,  and  while  much  improving  the  external  appearance  of  the  build- 
ing, would  afford  all  the  accommodation  needed  for  some  time  to  come. 

ALFEED  R  C.  SELWYN, 

Director, 
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To  Alfrbd^E.  C.  Sblwtn,  C.M.G.,  LL.D.,  P.E.S, 

Director  of  the  Gedogical  and  Naivral  History  Survey  of  Canada. 

Sib — I  beg  to  present  herewith  a  report  on  a  portion  of  the  Yukon 
District,  N.W.T.,  and  adjacent  northern  part  of  the  Province  of  British 
Columbia.  The  exploration  upon  which  this  report  is  based  was 
carried  out  as  part  of  the  work  of  the  Yukon  Expedition,  of  which  I 
had  the  honour  to  be  placed  in  charge.  The  further  explorations  and 
surveys  carried  out  by  Messrs.  R.  G.  McConnell  and  W.  Ogilvie  will 
form  the  subject  of  separate  reports. 

It  may  be  explained  that  the  greater  part  of  the  present  report  was 
completed  in  June  last,  but  that  having  been  engaged  in  field  work 
during  the  summer,  it  was  impossible  to  send  the  manuscript  to  the 
printer  at  that  time. 

I  have  the  honour  to  be,  sir, 

Your  obedient  servant, 

GEORGE  M.  DAWSON. 
Ottawa,  Dec.  1,  1888. 
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Note. — ^The  bearings  throughout  this  report  are  given  with  refer- 
ence to  the  true  meridian,  unless  otherwise  specially  noted. 
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REPORT 

ON  AN  BXPLOEATION  IN  THE 

TXJKOIJJ'    DISTRICT,    KW.T., 

AND 

ADJACENT  NOBTHERN  PORTION  OF 

BRITISH     COLUMBIA. 

GEORGE  M.  DAWSON,  D.S.,  F.G.S., 


Introductory. 

The  Yukon  expedition;  to  which  the  present  report  relates,  wasYokon 
^indertaken  for  the  purpose  of  gaining  information  on  the  vast  and    *'^*"®"* 
hitherto  almost  unknown  tract  of  country  which  forms  the  extreme 
north-westerly  portion  of  the  North-west  Territory.     This  tract  is 
hounded  to  the  south  by  the  northern  line  of  the  Province  of  British 
Columbia  (Lat.  60^),  to  the  west  by  the  eastern  line  of  the  United- 
States  territory  of  Alaska,  to  the  east  by  the  Bocky  Mountain  Ranges 
and  136th  meridian,  and  to  the  north  by  the  Arctic  Ocean.  The  region  Yakon  dutriot. 
thus  generally  defined  is  referred  to  as  the  Yukon  district,  this  name 
being  rendered  appropriate  from  the  fact  that  the  greater  pai't  of  its 
urea  lies  within  the  drainage-basin  of  the  river  of  that  name. 

The  Yukon  district,  as  above  defined,  has  a  total  area  of  approximately  Area  of  Yakon 
192,000  square  miles,  of  which,  according  to  the  most  rodent  infonna- ^^^^°^ 
tioD^  150,768  square  miles  is  included  in  the  waterahed  of  the  Yukon. 
The  superficial  extent  of  the  district  may  perhaps  best  be  realized 
when  it  is  stated  that  it  is  oearly  equal  to  that  of  France,  greater  than 
the  United  Kingdom  by  71,100  square  miles,  ten  times  the  area  of  the 
province  of  Nova  Scotia,  or  nearly  three  times  that  of  the  New  Eng- 
land States.  It  is  unnecessary  to  add  that  the  present  report  must  be 
considered  merely  as  a  fii*8t  conti*ibution  to  our  knowledge  of  this  wide 
eonntry. 
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YUKON  DISTRICT  AND   BRITISH  COLUMBIA. 


Woric  by  Mr* 
OgUrie. 


Paipoaeofthe  The  immediate  necessity  for  the  exploratory  and  surveying  work 
undertaken  by  the  expedition,  arose  from  the  fact  that  somewhat  im- 
portant developments  of  placer  gold-mining  had  of  late  been  attracting 
a  yeai'ly  increasing  number  of  miners  and  prospectors  into  a  portion 
of  the  district  in  question ;  and  the  work  decided  on,  included  the  pre- 
liminary determination  of  the  point  at  which  the  Yukon  or  Pelly 
Eiver  crosses  the  141  st  meridian,  which  here  constitutes  the  boundary 
between  the  North-west  Territory  and  Alaska. 

Oiganisation.  The  Writer  was  placed  in  general  charge  of  the  expedition,  with  Mr. 
E.  G.  McConnell,  B.A.,  and  Mr.  J.  McEvoy,  B.Ap.Sc,  also  of  the  Geolo- 
gical Survey,  as  assistants,  while  Mi\  W.  Ogilvie,  D.L.S.,  was  intrusted 
with  the  conduct  of  instrumental  measurement  and  the  asti*onomical 
work  in  connection  with  the  determination  of  the  position  of  the  141st 
meridian. 

In  consequence  of  information  gained  from  peraons  having  some 
knowledge  of  the  region  to  be  traversed,  it  was  decided  that  Mr. 
Ogilvie  should  carry  out  an  instrumentally  measured  traverse  of  the 
i*oute  from  the  head  of  Lynn  Canal  to  the  Lewes  and  along  the  line  of 
the  river  to  the  I4l8t  meridian,  where  he  was  to  make  arrangements 
for  wintering,  and  in  the  spring  and  summer  of  1888  continue  his  sur- 
veys north-eastward  to  the  Mackenzie  Eiver  and  up  that  river  to 
connect  with  previously  sui'veyed  lines  on  Athabasca  Lake. 

Having  ascertained  that  there  was  a  fair  probability  of  his  being 
able  to  carry  a  line  of  survey  and  exploration  from  the  Cassiar  disti'ict 
in  northern  British  Columbia,  by  way  of  the  Upper  Liard  and 
across  the  height  of  land  to  the  Yukon  basin,  the  writer  decided 
on  attempting  that  route,  which,  though  known  to  be  difficulty 
appeared  to  offer,  in  conjunction  with  Mr.  Ogilvie's  work,  the  best 
opportunity  of  adding  to  our  knowledge  of  the  country  as  a  whole. 
Mr.  McConnell  was  entrusted,  in  the  iirst  instance,  with  the  instru- 
mental measurement  of  the  Stikine  Eiver,  from  the  point  to  which 
surveys  had  previously  been  earned,  as  far  as  the  head  of  navigation, 
and  subsequently,  with  the  exploration  of  the  lower  portion  of  the 
Liard  Eiver;  the  original  intention  being  that  he  should  return  after 
reaching  the  Mackenzie,  in  the  autumn  of  1887,  by  the  ordinaiy  ti*ade 
route  up  that  river.    Before  we  finally  separated  from  Mr.  McConnell^ 

Change  of  piaji.  at  the  confluence  of  the  Dease  and  Liard,  however,  so  many  unexpected 
delays  had  occurred,  that  it  was  considered  advisable  to  instruct  Mr. 
McConnell  to  endeavour  to  make  arrangements  for  passing  the  winter 
of  1887-88  on  the  Mackenzie,  and  subsequently  to  descend  the  Macken- 
zie, cross  the  northern  extremity  of  the  Eocky  Mountains  to  the  Porcu- 
pine Eiver,  and  by  following  that  river  and  ascending  the  Lewes,  to 
return  to  the  Pacific  Coast  at  Lynn  Canal.    This  arrangementfurther 
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provided  for  the  examination  of  a  great  additional  region  of  which  the 
geological  structare  was  altogether  unknown.  Mr.  McConnell  has  Reports, 
since  snccessfnlly  completed  the  ai*daoas  journey  thus  outlined.  A 
preliminary  report  of  his  work,  as  far  as  the  mouth  of  the  Liard,  is 
given  in  conjunction  with  that  of  the  writer,  in  Part  III,  Annual  Ee- 
port  of  the  Department  of  the  Interior,  188*7.  A  progress  report  of 
Mr.  Ogilvie's  work  forms  a  portion  of  Part  II  of  the  same  volume. 

The  present  report  relates  exclusively  to  the  exploration  by  the  ^^rt^*''' 
writer  in  1887,  with  the  following  exceptions: — (1.)  Mr.  McConnell's  ' 
traverse  and  geological  observations  on  a  portion  of  the  Stikine  are 
included  in  the  description  of  that  river  and  are  incorporated  on  the 
accompanying  map.  (2.)  The  Lewes  Biver,  as  laid  down  on  the  map, 
(with  the  exception  of  the  mountain  features  in  its  vicinity  and  some 
additions  to  the  outlines  of  the  lakes),  is  from  the  survey  of  Mr.  W. 
Ogilvie.  The  results  of  Mr.  McConneirs  work,  carried  out  after  his 
Bepai*ation  from  us  at  the  mouth  of  the  Dease,  will  form  the  subject  of 
a  separate  report  of  the  Geological  Survey,  and  Mr.  Ogilvie  will  also 
prepare  an  independent  report  of  his  sui*vey  on  his  return. 

In  order  to  present  within  a  reasonable  compass  the  results  of  the  por-  Amwment 
tion  of  the  work  of  the  expedition  here  reported  on,  the  daily  record 
of  progress,  which  the  unknown  character  of  the  country  ti*aversed 
might  otherwise  appear  to  warrant,  has  been  discarded,  and  but  slight 
allusion  is  made  to  the  modes  of  travel  adopted  and  the  numerous 
vicissitudes  encountered  during  our  journey.  This,  while  resulting  in 
the  loss  of  interest  which  a  connected  narrative  might  possess,  has 
distinct  advantages  in  other  respects.  On  account  of  the  extent  of  the 
region  treated  of,  the  descriptive  portion  of  the^*eport  has  been  divided 
into  separate  chapters,  each  treating  of  a  distinct  portion  of  our  route 
and  constituting  practically  a  separate  short  report.  In  the  pages 
immediately  following  this  introduction,  some  general  notes  on  the 
region  as  a  whole,  are  given. 

Summary  of  Proceedings. 

The  following  summary  of  our  proceedings  in  connection  \^ith  the  ?°jW«y  ^  t^« 
expedition  is  substantially  the  same  as  that  given  in  my  preliminaiy 
report  before  alluded  to. — 

We  left  Ottawa  on  the  22nd  of  April,  1887,  travelling  by  the 
Canadian  Pacific  Sailway  to  Victoria,  but,  in  consequence  of  irregu- 
larity in  the  sailing  dates  of  the  Alaskan  mail  steamera,  were  unable 
to  reach  Wrangell,  at  the  mouth  of  the  Stikine  Eiver,  where  our  work 
may  have  said  to  have  begun,  till  the  18th  of  May.  Here  Mr.  McConnell 
stayed  behind,  for  the  purpose  of  getting  Indians  and  cUnoes  to  enable 
him  to  make  a  micrometer  survey  of  the  Stikine  from  the  end  of  the 


Digitized  by  VjOOQ IC 


8  B  YUKON  DISTRICT  AND  BRITISH  OOLUMBIA. 

line  measured  by  Mr.  J.  Hunter  in  18*77,  to  Telegraph  Creek,  while  I 
proceeded  up  the  river  by  the  first  steamer  of  the  season  to  Telegraph 
Creek,  the  head  of  navigation.    From  this  place,  goods  are  carried  by 
pack  animals  toDease  Lake,  the  centre  of  the  Cassiar  mining  district; 
and  here  agaiu  a  delay  of  several  days  occmTed,  as  the  animals  had 
not  been  brought  in  fi*om  their  range  or  shod  for  the  season's  work 
Jouney  to       at  the  date  of  our  arrival.    Finally,  on  June  5th,  we  reached  the  head 
^'     of  Dease  Lake,  and  found  the  greater  part  of  the  lake  still  covered  with 
ice.    It  was  not  till  the  9th  that  we  were  able  to  reach  the  point  on 
the  shore  near  Laketon  at  which  two  meu,  previously  sent  on  in  ad- 
BaUdiog  boats,  vance  with  an  Indian  packer,  were  sawing  lumber  for  boats.    Seven 
days  were  here  busily  employed  in  this  work  and  in  constructing  three 
boats  fc^'  the  purposes  of  the  expedition.     On  the  evening  of  the  16th, 
a  strong  wind  having  broken  up  the  remaining  barrier  of  ice,  we 
reached  Laketon  with  our  boats,  Mr.  McConnell,  with  a  crew  of  five 
Coast  Indians  intended  for  my  work  on  the  Upper  Liard,  having  mean- 
DoiMrtan  from  while  joined  us.     On  the  18th,  having  completed  our  supplies  and  out- 
DflMo  Uke.     g^  ^^  Laketon,  we  left  that  place,  and  on  the  23i*d  reached  the  "  Lower 
Post "  at  the  confluence  of  the  Dease  and  Liard  Rivers.    Here  Mr. 
McConnell,  with  one  boat  and  two  men,  separated  from  us  for  the  pur- 
pose of  surveying  and  geologically  examining  the  Lower  Liai*d. 
Paisoimei  of         On  leaving  the  confluence  of  the  Dease  and  Liai*d,  my  own  party 
parties.  included,  besides  myself,  Mr.  McEvoy,   Messra.   L.   Lewis  and    D. 

Johnson,  engaged  at  Victoria,  two  Tshimsian  and  three  Stikine 
(Thlinkit)  Indians,  all  good  boatmen.  Two  local  Indians  hired  as 
guides,  and  to  help  in  portaging,  deserted  a  day  or  two  after  engaging, 
and  from  the  "  Lower  Post"  to  near  the  confluence  of  the  Pelly  and 
Lewes,  for  an  interval  of  more  than  six  weeks,  we  met  neither  whites 
nor  Indians. 
Joaraay  to  The  ascent  of  the  Liaixl  and  Frances  rivei's  to  Frances  Lake  proved 

Fnnoes  Lake,  ^mexpectedly  difficult  and  tedious,  the  rivers  being  swift  throughout 
and  three  bad  canons  having  to  be  passed  through.  Frances  Lake  was 
reached  on  the  8th  of  July,  and  after  spending  a  few  days  in  examining 
and  mapping  the  lake,  making  the  observations  necessary  to  fix  its 
position,  and  in  the  endeavour  to  find  some  Indian  trail  by  which  we 
might  travel  across  to  the  Pelly,  we  began  the  work  of  portaging  on 
the  17th. 

r  As  we  had  been  unable  to  discover  any  route  now  in  use  by  the 

•lonniey  over* 

Und  to  Pelly    Indians,  and  no  trace  whatever  remained  of  the  trail  employed  by  the 

Hudson  Bay  Company  in  former  yeare ;  and  further,  as  no  local  Indians 

could  be  found  to  act  as  guides  or  to  assist  in  carrying  our  stufl^,  it  was 

evident  that  the  crossing  of  this  portage  (which  had  been  estimated  by 

Mr.  Campbell  at  about  70  miles  in  length)  would  be  a  difficult  matter, 
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and  that  we  might  indeod  find  it  impossible  to  carry  over  a  sufficient 
snpply  of  provisions  for  work  oa  the  Pelly.  We  therefore,  constructed 
a  strong  log  cdcJie  on  the  shore  of  Frances  Lake,  and  left  there,  to  be 
taken  to  Dease  Lake  by  the  Indians  when  they  returned,  everything 
we  could  possibly  dispense  with.  Had  we  been  unable  to  effect  the 
portage,  thei*e  was  in  our  cdclie  a  sufficient  supply  of  provisions  to  en- 
able the  whole  party  to  return  to  the  "  Lower  Post."  After  a  very  toil- 
some journey,  we  were,  however,  so  fortunate  as  to  roach  the  bank  of  the 
Upper  Pelly  on  the  29th  of  July,  with  still  nearly  a  month's  provisions 
for  four  pei*sons,  our  instruments  and  a  small  camping  outfit,  a 
canvas  cover  from  which  a  canoe  might  be  constructed,  and  the  tools 
and  nails  for  building  a  wooden  boat,  should  that  prove  to  be  neces- 
sary. Our  Indiann,  who  had  for  a  long  time  been  very  uneasy  because 
of  their  distance  from  the  coast  and  the  unknown  character  of  the 
country  into  which  they  had  been  taken,  were  here  paid  off,  and  to 
their  great  delight  allowed  to  turn  back. 

As  a  dangerous  rapid  was  reported  to  exist  on  the  upper  pai*t  of  thepesoentofthe 
Polly,  it  waa  decided  to  construct  a  canvas  canoe  in  preference  to^'*'*®'^*"'^' 
building  a  boat,  which  it  might  prove  impossible  to  portage  past  the 
rapid.  Having  completed  the  canoe,  we  descended  the  Pelly,  making 
a  portage  of  half  a  mile  past  Hoole  Eapid  or  Caiion,  and  arrived  at  the 
confinenco  of  the  Lewes  branch  with  the  Upper  Pelly  on  the  11th 
of  August.  We  had  now  reached  the  line  of  route  which  is  used  by  the  Proceedings  at 
miners,  and  expected  to  find,  at  the  mouth  of  the  Lewes,  a  prearranged  Le^wes-^ 
memorandum  from  Mr.  Ogilvie,  from  whom  we  had  separated  in  May. 
As  we  could  not  find  any  such  notice,  and  as  Mr.  Ogilvie  had  not  been 
seen  on  the  lower  river  by  a  party  of  minora  whom  we  met  here  on 
their  way  up  the  Lewes,  we  were  forced  to  conclude  that  he  had  not 
yet  reached  this  point.  The  same  party  informed  us  that  there  had 
been  few  miners  during  the  summer  on  the  Stewart  River,  where  most 
of  the  work  had  been  carried  on  in  1 886,  but  that  in  consequence  of  the 
discovery  of  "  coarse "  gold  on  Forty-mile  Creek,  over  200  miles 
forther  down  the  river,  most  of  the  men  had  gone  there.  We  were 
also  told  that  Harper's  trading  post,  where  I  had  hoped  to  be  able 
to  got  an  additional  supply  of  pi*ovisions  should  we  fail  to  connect 
with  Mr.  Ogilvie,  had  been  moved  from  the  mouth  of  the  Stewart 
to  Forty-mile  Creek.  From  the  place  where  we  now  were  we  still 
had  a  journey  of  nearly  400  miles  to  the  coast,  with  the  swift  waters 
of  the  Lewes  to  contend  against  for  the  greater  part  of  the  distance. 
If  therefore  it  should  have  become  necessary  to  go  down  stream 
200  miles  to  Forty-mile  Creek  for  provisions,  so  much  would  have 
been  added  to  our  up-stream  journey  that  it  would  become  doubtful 
whether  we  should  be  able  to  afford  time  for  geological  work  on 
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the  Lewes,  and  yet  reach  the  coast  before  the  smaller  lakes  near  the 
Building  our     moan tains  were  frozen  over.    I  therefore  decided  to   set  about  the 
lift  boat        building  of  another  boat,  suitable  for  the  ascent  of  the  Lewes,  and  on 
the  second  day  after  we  had  begun  work,  Mr.  Ogilvie  very  opportunely- 
appeared.  After  having  completed  our  boat  and  obtained  Mr.  Ogilvie's 
preliminary  report  and  mapHsheets,  together  with  the  necessarj^  pro- 
visions, we  began  the  ascent  of  the  Lewes,  from  the  head-waters  of 
ReaohLTim     which  we  Crossed  the  mountains  by  the  Chilkoot  Pass  and  reached  the 
coast  at  the  head  of  Lynn  Canal  on  the  20th  September. 
In  addition  to  the  physical  obstacles  to  be  encountered  on  the  long 
Reported         route  above  outlined,  some  anxiety  was  caused  by  reported  Indian 
*^    •"troubles  on  the  Yukon.     We  heard  a  most  circumstantial  account  of 
these  from  a  couple  of  minei*s  who  followed  us  in  to  Dease  Lake,  the  report 
being  that  the  hostile  Indians  had  reti*eated  up  the  Pelly.    As  it  was 
impossible  either  to  confirm  or  refute  these  reports  without  practically 
abandoning  the  scheme  of  work,  it  was  determined  to  pix>ceed  accoi-d- 
ing  to  the  original  aiTangemont.    On  reaching  the  mouth  of  the  Lewes 
we  ascertained  that  the  story  was  entirely  false,  but  it  had  none  the 
less  kept  us  in  a  state  of  watchfulness  during  a  great  part  of  the 
summer. 

Main  Geographical  Results. 

Geoffraphioai  ^^^  TdvCm  geographical  results  of  the  Yukon  expedition,  in  so  far  as 
data  obtained,  those  are  covered  by  the  present  report,  are  best  shown  by  the  accom- 
panying maps,  which  may  be  compared  with  previous  maps  of  the 
same  region.  Mr.  Ogilvie's  instrum  en  tally  measured  line  from  the 
head  of  Lynn  Canal  to  the  intersection  of  the  Yukon  or  Pelly  by  the 
141st  meridian,  will  form  a  sufficiently  accurate  base  for  further  sur- 
veys. In  addition  to  this  we  now  have  an  instrumental  survey  of  the 
Stikine  from  its  mouth  to  the  head  of  navigation  (Telegraph  Creek)^ 
which  is  connected  with  Dease  Lake  by  a  carefully  paced  traverse. 
This  is  continued  by  a  detailed  running-  or  track-survey  following  the 
lines  of  the  Dease,  Upper  Liard  and  Polly  rivers,  and  connecting 
with  Mr.  Ogilvie*s  line  at  the  mouth  of  the  Lewes,  the  total  distance 
from  the  mouth  of  the  Stikine  to  this  point,  by  the  route  travelled 
being  about  944  miles.  Adding  to  this  the  distance  fi'om  the  mouth  of 
Length  of  route  *^®  Lewes  back  to  the  coast  at  the  head  of  Lynn  Canal  (377  miles), 
trarersed.  ^j^^  entire  distance  travelled  by  us  duj*ing  the  exploration  amounts  to 
1322  miles.  Thit?,  taken  in  connection  with  the  coast-line  between  the 
Stikine  and  Lynn  Canal,  circumscribes  an  area  of  about  63,200  square 
miles,  the  interior  of  which  is  still,  but  for  the  accounts  of  a  few  pros* 
pectors  and  reports  of  Indians,  a  terra  incognita^   The  same  description^ 
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with  little  qualification,  applies  to  tho  whole  surrounding  region  out- 
side the  surveyed  circuit,  but  much  general  inforraution  concerning  the 
country  has  boon  obtained,  which  will  facilitate  fui'tber  explorations. 

Along  the  routes  thus  travelled  numerous  points  have  been  carefully  Positions  fixed* 
fixed  in  latitude  by  sextant  obsei*vations,  and  a  sufficient  number  of 
chronometer  longitudes  have  been  obtained  by  which  to  lay  the  whole 
down  within  small  limits  of  error.  Special  attention  was  paid  to  the 
sketching  and  fixing  of  mountain  topography  in  sight  from  the  line  of 
travel,  and  the  approximate  altitudes  of  a  number  of  the  more  pro- 
minent peaks  wa)3  ascertained. 

No  reference  is  made  here  to  the  further  work  can-ied  out  by  Messrs. 
Ogilvie  and  McConnell  in  1888,  which  will,  as  above  stated,  be  separ- 
ately repoi-ted  on. 

Oroqrapht  and  General  Features. 

The  region  traversed  by  the  routes  just  mentioned,  including  the  Drainage 
extreme  northern  part  of  British  Columbia  and  the  southern  part  of  "^'  * 
the  Yukon  district  (as  previously  defined),  is  drained  by  three  gi'eat 
river  systems,  its  watera  reaching  the  Pacific  by  the  Stikine,  the  Mac- 
kenzie, (and  eventually  the  Arctic  Ocean,)  by  the  Liard,  and  Behring 
Sea,  by  the  Yukon.  The  south-eastern  part  of  the  region  is  divided 
between  the  two  first  named  rivers,  whose  tributaiy  streams  interlock, 
the  Stikine  making  its  way  completely  through  the  Coast  Ranges  in  a 
south-westerly  direction,  while  the  Liard,  on  a  north  easterly  beai^ 
ing,  cuts  across  the  Bocky  Mountains  to  the  Mackenzie  valley.  The 
watershed  separating  these  rivers  near  Dease  Lake  has  a  height  of 
2730  feet,  and  both  streams  may  be  gen^'aliy  characterized  as  very 
rapid. 

To  the  north-westwai*d,  branches  of  the  Stikine  and  Liard  again  \7atenhed. 
interlock  with  the  head-waters  of  several  tributaries  of  the  Yukon, 
which  here  unwater  the  entire  great  area  enclosed  on  one  side  by  the 
Coast  Banges,  on  the  other  by  the  Bocky  Mountains.  As  the  general 
direction  of  this  line  of  watershed  is  transverse  to  that  of  the  main 
orographic  ridtres  of  the  country,  it  will  probably  be  found,  wh^ 
traced  in  detail,  to' be  very  sinuous.  The  actual  watershed,  between  the 
Liard  and  Pelly,  on  our  lino  of  route,  was  found  to  have  an  elevation 
of  3150  feet,  but  it  is,  no  doubt,  much  lower  in  the  central  portion*  of 
the  region  between  the  Bocky  Mountains  and  Coast  Banges. 

To  the  north  of  the  Stikine,  at  least  one  other  river,  the  Taku,  cuts 
like  it  completely  across  the  Coast  Banges,  but  its  basin  is  compai*a- 
tively  restricted  and  little  is  yet  known  of  it. 

It  will  be  noticed,  that  while  the  several  branches  of  the  Yukon  con- Connes  of 
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form  in  a  general  way  to  the  main  orographic  axes,  the  Stikine  and 
Liard  appear  to  be  to  a  largo  degree  independent  of  these,  and  to  flow 
coanter  to  the  direction  of  three  mountain  ranges. 

The  region  as  a  whole,  being  a  portion  of  the  Cordillera  belt  of  the 
west  coast,  is  naturally  mountainous  in  general  character,  but  it  com- 
prises as  well  important  areas  of  merely  hilly  or  gently  rolling  coun- 
try, besides  many  wide,  flat-bottomed  river- valleys.  It  is,  moreover, 
more  mountainous  and  higher  in  its  south-eastern  part — that  drained 
by  the  Stikine  and  Liard, — and  subsides  gradually,  and  apparently 
uniformly,  to  the  north-westward ;  the  mountains  at  the  same  time 
becoming  more  isolated  and  being  separated  by  broader  tracts  of  low 
land.  The  general  base-level,  or  height  of  the  main  valleys,  within  the 
Coast  Eanges,  thus  declines  from  about  2500  feet,  to  nearly  1500  feet 
at  the  confluence  of  the  Lewes  and  Pelly  rivers,  and  the  average  base- 
level  of  the  entire  region  may  be  stated  as  being  a  little  over  2000  feet. 

Disregarding  minor  irregularities,  it  is  found  that  the  trend  of  the 
main  mountain  ridges  and  ranges  shows  throughout  the  entire  region 
here  described  a  general  pai-allelism  to  the  outline  of  the  coast.  In  the 
south-eastern  and  more  rugged  tract,  the  bearing  of  such  ranges  as  are 
well  defined  is  north-west  by  south-east,  while  beyond  a  line  which 
may  be  drawn  between  the  head  of  Lynn  Canal  and  Frances  Lake  the 
trend  gi*adually  changes  to  west-north-west. 

The  Coast  Eanges,  with  an  aggregate  average  width  of  about  eighty 
miles,  the  whole  of  which  is  closely  set  with  high,  rounded  or  rugged 
mountains,  constitutes  the  most  important  orographic  uplift  in  the 
entire  region,  and  here  reproJucci  geographically  and  geologically  the 
features  characteristic  of  it  in  the  more  southern  portion  of  British 
Columbia.  Beyond  the  vicinity  of  Lynn  Canal,  this  mountain  axis 
runs  behind  the  St.  Elias  Alps,  ceasing  to  be  the  continental  boixier, 
and  may  he  said  to  be  entirely  unknown,  as  any  indications  of  moun- 
tains which  have  appeared  on  this  part  of  the  map  are  purely  conjec- 
tural. Notwithstanding  the  great  width  of  the  Coast  Ranges,  it  is  not" 
known  that  any  of  their  constituent  mountains  attain  very  notable 
altitudes,  but  it  is  probable  that  a  groat  number  of  the  peaks  exceed 
a  height  of  8000  feet.  These  ranges  are  composed  of  very  numerous 
mountain  ridges,  which  are  not  always  uniform  in  direction,  and,  so 
far  as  has  been  observed,  there  is  no  single  culminating  or  dominant 
range  which  can  be  traced  for  any  considerable  distance. 

The  mountain  axis  next  in  importance  to  that  of  the  Coast  Banges, 
is  that  which  forms  the  water-parting  between  the  Upper  Liard  and 
Yukon,  on  one  side,  and  the  feeders  of  the  main  Mackenzie  River  on 
the  other.  This  represents  the  north-western  continuation  of  the 
Rocky  Mountains  proper.     Its  eastern  ridges  were  touched  on  during 
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the  present  exploration  in  the  vicinity  of  Frances  Lake  and  the  head 
waters  of  the  Pelly  River,  and  are  there  designated  on  the  map  as  the  Too- 
tsho  Eango.  This  forms,  so  far  as  has  been  ascertained,  the  culminating 
range  of  a  number  of  more  or  less  exactly  parallel  ridges,  and  summits 
in  it  attain  heights  of  from  7000  to  9000  feet.  It  has,  however,  been 
traced  to  a  comparatively  limited  diotanceonly,  and  it  appears  probable 
that  a  very  complicated  mountain  system  remains  to  bo  worked  out  in 
this  portion  of  the  region. 

A  third  notable  mountain  axis,  which  I  have  designated  on  \^q  map  Cissiar  Range, 
as  the  Cassiar  Bange,  is  cat  through  by  the  Dease  Bivor  in  its 
upper  coui-se,  and  further  to  the  north-westwaixl  appears  to  form  the 
line  of  water-parting  between  the  tributaries  of  the  Upper  Liard  and 
those  of  the  branches  of  the  Yukon.  Peaks  near  the  Dease,  in  this 
range,  exceed  7000  feet,  but  it  is  probable  that  nOne  much  exceed  * 
8000  feet,  and  that  the  range  in  a  general  way  becomes  lower  to  the 
north-westward . 

In  the  north-western  and  less  elevated  moiety  of  the  region,  the 
mountain  ranges  and  ridges  are  in  general  lower  and  become  discon- 
tinuous and  irregular,  or  while  retaining  a  general  pai^allelism,  assume 
an  overlapping  or  echelon-like  arrangement. 

In  each  of  these  mountain  chains  above  described  granitic  rocks  Gmnitio  rooks. 
appear  in  greater  or  less  force,  as  more  fully  noted  on  succeeding  pages. 
In  the  intervening  and  subordinate  mountain  systems  of  the  south-east, 
granitic  axes  are  not  found  and  do  not  exist  as  prominent  features. 

Scarcely  anything  is  known  of  the  character  of  the  country  drained  Orography  of 
by  the  Macmillan,  Stewart  and  White  rivers,  but  it  is  probable  that  ?lifo^"°' 
the  basins  of  the  two  first-named  streams  closely  resemble  that  of  the 
Upper  Pelly,  which  is  described  in  following  pages.  Minera  who  have 
ascended  the  Stewart  for  a  hundred  miles  or  more,  report  the  existence 
of  a  continuous  range  of  mountains  of  considerable  height,  which  runs 
parallel  to  the  river  on  the  north,  from  a  point  about  fifty  miles  from  its 
mouth  onwaixl.  The  absence  of  tributaries  of  any  size  along  the  south-west 
Bide  of  the  Lewes  below  the  Tahk-heena,  with  the  general  appearance 
of  the  country  in  that  direction,  so  far  it  has  been  overlooked,  seems  to 
show  that  the  basin  of  the  upper  portion  of  the  White  Biver  must  be 
comparatively  low,  and  situated  as  it  is  within  the  St.  Elias  A.lps,  this 
country  roust  possess  most  remarkable  features,  both  geographically 
and  from  a  climatic  point  of  view,  and  well  deserves  exploration.  It 
would  farther  appear  to  be  nearly  certain  that  the  sources  of  the  Tan- 
ana  River  are  to  be  looked  for  in  this  district,  well  to  the  east  of  the 
Ulst  meridian. 

The  topographical  features  of  the  entire  region  here  described  haveEffeoteof  the 
been  conside^rably  modified  by  the  events  of  the  glacial  period,  and  the 
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changes  produced  at  that  time  have  more  particularly  affected^  the 
drainage-basins  and  the  courses  of  the  various  streams.  The  valleys 
and  lower  tracts  of  country  are  now  more  or  less  completely  filled  or 
covered  by  extensive  deposits  of  boulder-clay,  gravel,  sand  and  silt 
laid  down  during  that  period.  To  these  deposits  are  due  the  flat  floora 
of  the  lai*ger  valleys,  and  also  to  a  great  extent  the  appearance  which 
the  more  irregular  mountain  regions  present  of  being  partly  sub- 
merged in  level  or  rolling  plains.  Many  changes  in  direction  of 
flow  in  river-valleys  have  doubtless  also  been  produced  during  this 
period,  though  most  of  these  yet  remain  to  be  worked  out.  The 
general  result  has  been  to  produce  systems  of  "  inconsequent "  drain- 
age wherever  the  natural  slopes  of  the  country  are  easy  and  the 
limiting  ranges  irregular.  Most  of  the  rivere  at  the  present  day  have 
,  done  little  more  than  cut  out  new  channels  in  the  glacial  dibriSt  touch- 
ing only  here  and  there  upon  the  subjacent  rocky  floor. 

Sources  of  the  Yukon  and  Nomenclature, 
Ooniiued  Such  particulars  as  have  been  ascei'tained  relative  to  the  various 

nomenolfttnre* 

rivers  examined  in  the  course  of  the  exploration,  are  given  in  a  sub- 
sequent part  of  this  report.  As,  however,  some  confusion  has  arisen 
in  respect  to  the  nomenclature  of  the  Yukon  and  its  tributaries,  and 
erroneous  statements  have  been  made  as  to  the  "  source"  of  the  river, 
it  may  be  appropriate  here  briefly  to  note  the  facts  in  the  case  in  so 
far  as  I  have  been  able  to  ascertain  them.  Further  details  of  the  early 
exploration  of  the  river  are  given  on  page  136  b. 

The  estuary  of  the  Yukon  appeal's  to  have  been  first  explored  by  the 
Bussian,  Glasunoff,  in  1835  to  1838,  and  the  river  was  then  named  by 
the  Russians  the  Kwikhpak,  which  name,  aceoi-ding  to  Mr.  W.  H.  Dall, 
is  in  reality  that  of  one  of  the  channels  by  which  it  issues  to  the  sea. 
The  lower  part  of  the  river,  however,  continued  to  be  known  under 
this  name  for  a  number  of  years,  and  it  is  so  called  on  the  (Eussian) 
map  of  Lieut.  Zagoskin,  made  from  reconnoisance  surveys  which,  in 
1842-43,  he  carried  up  as  far  as  Nowikakat.  The  mouth  of  the  river 
is  shown  on  Arrowsmith's  map  of  1850,  but  is  there  nameless. 
Origin  of  the  The  name  Yukon  was  first  applied  in  1846  by  Mr.  J.  Bell,  of  the 
Hudson  Bay  Company,  who  reached  the  main  river  by  descending  the 
Porcupine,  and  called  it  by  what  he  understood  to  be  its  Indian  appella- 
tion. The  head-waters  of  one  of  the  main  tributaries  of  the  Yukon  had 
previously  been  attained  by  Mr.  R.  Campbell  (also  an  officer  of  the  Hudson 
Bay  Company)  in  1840,  and  in  1850  he  descended  the  river  as  far  as  the 
mouth  of  the  Porcupine,  naming  the  whole  river  thus  traversed  the 
Pelly,  and  naming  idso  the  Lewes,  White  and  Stewart  rivers,  as  well 
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as  niiineroas  smaller  tributaries.  Campbeirs  nomeDclature  and  bisConoeotionof 
sketch  of  the  river  appear  on  Arrowsmith's  map  published  in  April,  Kwikhpak. 
1854,  and  Campbell  practically  established  by  his  joui'ney  the  identity 
of  his  Pelly  River  with  the  Kwikhpak  of  the  Eussians.  The  connec- 
tion between  the  two  is  given  by  a  sketch  (shown  in  broken  lines)  on 
the  map  just  cited,  on  which  also  the  mouth  of  the  Tanana  River 
(under  the  name  Mountain-men  River)  is  shown,  and  other  details 
represented  with  reasonable  accuracy.  The  sketch  of  the  river  below 
the  mouth  of  the  Porcupine  appears  to  have  been  due  to  the  Hudson 
Bay  Company's  tradei*s,  who,  before  Campbell  had  communicated  his 
geographical  information  in  London  (in  >853),  had  already  met  the 
Russian  ti*adei*s  at  the  mouth  of  the  Tanana.  Much  later,  in  1863, 
I.  S.  Lukeen,  of  the  Russian  Trading  Company,  ascended  the  river  to 
the  Hudson  Bay  post,  Fort  Yukon,  at  the  mouth  of  the  Porcupine.* 

The  name  Yukon  does  not  appear  at  all  on  Arrowsmith's  map  of  ^^^^JJ^^^ 
1854,  that  of  the  Pelly  standing  for  the  whole  length  of  the  rivern^ap" 
explored  by  Campbell,  but  since  that  date  the  term  Yukon  has 
gradually  become  applied  to  the  main  river.  The  next  map  in  order 
of  publication  in  which  original  data  arc  employed  is,  I  believe,  that 
accompanying  Mr.  Whymper's  paper  of  1868,  in  the  Journal  of  the 
Royal  Geographical  Society,t  which  is  also  reproduced  in  his  book, 
Travels  in  Alaska  and  on  the  Yukon  (1869).  His  general  map  gives 
the  name  Pelly  for  the  whole  river  above  the  mouth  of  the  Porcupine, 
**  Kwich-Pak  or  Yukon,"  for  the  lower  part  In  his  large-scale  map,  on 
the  same  sheet,  the  river  above  the  Porcupine  is  named  the  Yukon  or 
Pelly.  Whymper  refers  to  the  river  as  the  **  Yukon  (or  Pelly)  as  it 
has  long  been  called  on  our  maps.'*J  In  the  United  States  Coast  Sur- 
vey map  dated  1869§  the  main  river  between  the  Porcupine  and  Lewes  is 
definitely  named  the  Yukon;  but  in  the  map  accompanying  vRjiymond's 
official  report  (1871)  this  name  is  again  confined  to  the  river  below 
the  Porcupine,  and  the  statement  is  made  in  the  report  (p.  21)  that 
from  Lake  Labarge  to  Fort  Yukon  the  river  is  called  the  Lewes. 

«  By  a  singular  oversight,  Mr.  W.  H.  Dall  states  in  the  first  part  of  his  work,  Alaska  and  itM 
Besoaroes  1870  (p.  4),  that  **the  identity  of  the  Yukon  [PellyJ  River  with  the  so-called  Kwikh- 
pak of  the  Kassians"  remained  to  be  established  when  the  explorations  of  the  Telegraph  Survey 
oommenced  on  the  river  in  1863,  while  giving  the  credit  of  this  achievement  to  Lukeen  on  a  sub- 
sequent page  (p.  277).  Raymond  repeats  this  error  in  his  Report  of  a  Reconnoissance  of  the 
Yukon  River  (1871).  Mr.  Dall's  work  above  cited  constitutes  a  veritable  mine  of  information  on 
the  subjects  of  which  it  treats,  and  is  frequently  referred  to  in  the  sequel.  Where,  therefore, 
as  in  the  above  case,  criticism^  are  offered,  it  is  in  no  spirit  of  detraction. 

t  Vol-  xxxviii. 

i  In  United  States  Coast  Survey  Report  for  1867  the  same  nomenclature  is  adopted,  as  it  is 
also  in  the  map  accompanying  Mr.  Ball's  Alaska  (1870),  in  the  Ethnological  map  of  Alaska  by 
the  same  author  (1875),  and  in  most  later  maps.  These,  howeveri  do  not  embody  any  original 
data  for  this  region. 
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Further  Much  later,  Lieut.  Schwatka,  in  the  maps  accompanying  the  official 

DomencUture.  repot*t  of  his  explorations  of  1883  and  in  other  maps  elsewhere  pub- 
lished, in  defiance  of  the  fact  that  the  name  of  the  T^wos  had  a 
published  priority  of  thirty  yeai's,  erased  it  completely,  extending  the 
name  Yukon  so  as  to  include  under  that  designation  the  Lewes  River. 
This  extension  of  the  name  Yukon  appeal's  to  be  justified  by  Lieut. 
Schwatka  on  the  ground  that  the  Lewes  is  the  larger  branch  at  its  con- 
fluence with  the  Upper  Pelly.  As  elsewhere  stated,  this  is  no  doubt 
true,  but  from  what  is  now  known  of  the  Upper  Pelly,  that  river  is 
almost  certainly  the  longer,  its  sources  are  furthest  removed  from  the 
mouth  of  the  Yukon  and  its  course  is  more  directly  in  continuation  of 
its  main  direction  than  is  the  case  with  the  Lewes.  Granting,  how- 
ever, that  the  Lewes  excelled  in  all  these  particulars,  it  would  still,  I 
believe,  be  unjustifiable  to  alter  an  old  established  name  for  the  sole 
pm'pose  of  giving  to  a  river  a  single  name  from  its  mouth  to  its  source. 
In  any  case  it  is  incorrect  to  state  that  the  Yukon  (Lewes)  rises  in 
Lake  Lindeman,  or  streams  flowing  into  it,  as  is  done  by  Schwatka,  for 
by  far  the  greater  part  of  the  water  of  the  river  entera  by  the  Taku 
arm  of  Tagish  Lake. 

With  respect  to  the  substitution  of  the  name  Yukon  for  that  of 
Pelly  on  the  portion  of  the  river  between  the  Porcupine  and  Lewes,  it 
is  simply  a  question  of  well  established  priority  versus  use.  It  is  pos- 
sibly a  matter  of  small  importancJe  which  shall  be  employed  in  future, 
but  no  valid  excuse  can  be  offered  for  the  attempt  to  substitute  any 
new  name  for  that  either  of  the  Lowes  or  Pelly  above  the  dite  of  old 
Fort  Selkirk. 
True  source*  of  From  the  point  of  view  of  the  physical  geographer,  and  apart  from 
the  Yukon.  ^j^^  question  of  nomenclature,  the  position  of  the  furthest  source  of  the 
great  Yukon  Eiver  is,  however,  an  interesting  subject  of  enquiry ; 
though  it  may  yet  be  some  years  before  we  are  in  possession  of  suffi- 
cient information  to  settle  this  question  definitely.  It  may  be  con- 
fidently assumed  that  this  point  is  to  be  found  by  following  up  either 
the  Pelly  or  the  Lewes  from  their  confluence  at  the  site  of  old  Fort 
Selkirk.  As  already  stated,  the  Lewes  there  carries  the  greater  volume 
of  water,  but  draining  as  it  does  a  considerable  length  of  the  humid 
Coast  Banges,  which  bear  throughout  the  year  great  reserves  of  snow 
and  numerous  glaciers,  it  does  not  compai*e  on  terms  of  equality  with 
the  Upper  Pelly,  which  un waters  a  region  relatively  dry.  "Whether 
reckoned  by  size  or  distance  from  its  mouth,  the  source  of  the  Lewes 
must  be  placed  at  the  head  watei*8  of  the  Ho^ilinqu  River,^  explored 
by  Byrnes,  of  the  Telegraph  Sui-voy,  in  approximate  latitude  59**  10', 

•ThoTea-Un-toooecapiesthe  main  orographic  valley  above  its  conflaenoa  with  the  Lewes, 
bat  ia  emaller  than  the  Lewef ,  and  besides  doables  back  on  its  course,  as  is  shown  on  the  i 
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longitude  132°  40'.  In  regard  to  the  Pelly,  it  is  not  yet  absolutely 
certain  that  the  Pelly  proper  rises  further  fi*om  the  common  point  at 
Fort  Selkirk  than  its  great  branches,  the  Macmillan  and  the  Boss 
rivers,  but  it  is  highly  probable  that  it  will  be  found  to  do  so. 

With  the  above  facts  premised,  we  may  compare  the  respective  dis- Compariion  of 
tances  of  assumed  or  probable  sources  of  the  Yukon  as  below,  the  "  "  "*"* 
distances  being;  in  each  case  measured  in  a  sti*aight  line  from  the 
common  point  at  Fort  Selkirk : — 

Fort  Selkirk  to  summit  of  Chilkoot  Pass,  source  according  to 

Schwatka  (position  fixed) 224  miles. 

"       "        to  head  of  Hotalinqn  River  of  Telegraph  Survey 

(position  approximate) 294       " 

to  "  Pelly  Banks  "  (position  fixed) 213      " 

to  head  of  Pelly  Lakes  (above  '*  Pelly  Banks," 

according  to  Campbeirs  sketch) 276      *' 

The  upper  lake  on  the  Pelly  must  be  fed  by  a  considerable  stream 
or  streams,  the  addition  of  the  length  of  which,  if  known,  would  add 
considerably  to^he  last  of  the  above  distances. 

I  must  confess  to  having  been  somewhat  disappointed  in  the  size  of  sizeof  the 
the  Pelly  or  Yukon  where  we  saw  it  below  the  confluence  of  the  Lewes.  "^"' 
The  river  is  there,  when  undivided  by  islands,  about  1700  feet  only  in 
width,  with  a  maximum  depth  scarcely  exceeding  ten  feet  when  at  a 
stage  which  may  be  considered  as  its  approximate  mean.    It  appeared 
to  me  to  be  about  equal  in  size  and  velocity  to  the  Peace  Biver  at  Dun- 
vegan  and  Mr.  Ogilvle,  who  is  also  familiar  with  the  Peace,  concurred 
in  this  estimate.     Below  this  place  the  river,  of  course,  receives  a  num-  Oommruon 
her  of  important  tributaries,  but  at  any  fairly  comparable  point  on  the  Sverf*^''*""* 
two  rivers  I  believe  that  the  Mackenzie  must  far  exceed  the  Yukon  in 
volume.     Numerical  data  on  this  point  are  unfortunately  still  almost 
entirely  wanting,  but  the  comparison  of  the  drainage-areas  of  the  two 
rivers,  according  to  the  latest  available  information,  strongly  bears  out  *" 

the  statement  just  made,  that  of  the  Yukon  being  330,912  square  miles 
as  against  67*7,400  squai-e  miles  in  the  case  of  the  Mackenzie.*  In  other 
woi-ds,  the  drainage  area  of  the  Mackenzie  is  more  than  double  that 
of  the  Yukon,  while  nothing  is  known  to  show  that  the  mean  annual 
precipitation  over  the  two  arpas,  as  a  whole,  differs  very  greatly. 
Exaggerated  statements  which  have  been  made,  to  the  effect  that  the 
Yukon  discharges  %  volume  of  water  approaching  that  of  the  Mississ- 
ippi, appear  to  carry  their  own  refutation  in  the  fact  that  the  basin 
of  the  latter  river  has  an  area  of  no  less  than  1,226,000  square  .miles. 

*  Of  the  area  dnined  hy  the  Tnkon,  about  160,768  sqaare  miles  aieln  Canadian,  180,144  square 
mUes  in  United-States  Territory. 
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Some  attempt  was  made  by  us  to  gage  the  flow  of  several  of  the 
rivers  in  the  Yakon  basin,  as  more  fully  stated  further  on.  The  dis- 
charge of  the  several  rivers  above  the  site  of  the  old  Fort  Selkirk  may 
be  I'oughly  summarized  as  follows.  The  figures  given  in  heavy  type 
are  derived  from  measurements  more  or  less  approximate,  the  others 
are  based  merely  on  comparisons  made  by  eye  and  without  any  attempt 
to  cross-section  the  streams.  The  scheme  may,  however,  serve  to  give 
a  general  idea  of  relative  dimensions.  All  the  figures  represent  cubic 
feet  per  second  and  refer  to  the  latter  part  of  the  summer,  when  the 
rivei-s  may  be  assumed  to  be  at  their  mean  height.  In  common  with 
all  the  streams  of  the  inteiior  region  these  are  highest  in  the  early 
summer  and  lowest  toward  the  end  of  the  winter. 

Pally  River,  at  "  Pelly  Banks  " 4,888 

Ross  River,  at  mouth 4,898 

MacmiUan  River,  at  mouth 9,796* 

Tea-lin-too,  at  mouth 11,436 

Lewis  River,  above  confluence  with  last 18,664 

Big  Salmon 2,726 

Total  thus  accounted  fov 62,418 

Felly  or  Yukon  at  site  of  Fort  Selkirk 66,955 

Difi'erence  from  above  total,  not  accounted  for. .     14,537 

By  adding  two-thirds  of  the  water  thus  not  accounted  for  to  the 
Pelly  and  one-third  to  the  Lewes,  to  represent  the  flow  of  numerous 
smaller  tributaries  not  enumerated,  the  discbarge  of  these  two  rivers 
above  Fort  Selkirk  will  stand  thus  : — 

Lewis .' 37,672 

Pelly 29,283 


Total  as  above. 


66,955 1 


•  The  ducharse  of  the  Rora  is  taken  as  eqaal  to  that  of  the  Pelly  at  "  Pelly  Banks,"  that  of 
the  Maomillan  as  eqaal  to  the  oombined  iratersof  the  Pelly  and  Ross. 

t  For  the  purpose  of  comparison,  the  following extraot  from  a  table  of  vaiious  rivers,  contained 
in  the  General  Report  of  the  Minister  of  Public  Works  for  the  fifteen  years  from  1867  to  1882,  is 
quoted  :— 


NAMES. 


Mississippi 

8t.  Lawrence 

Gauges 

Nile 

Thames 

Rhone 

Rhine 

Ottawa  (Grenville) 


Area 

of  drainage 

in  square 

miles. 


1,226,000 

665,000 

432,000 

520,200 

5,000 

38,000 

88,000 

80,000 


Length 

in 
miles. 


4,400 

2,600 

1,680 

2,240 

215 

560 

700 

700 


Discharge  in  cubic  feet  per  second. 


Low 
Water. 


447,200 


36,300 
23,100 
1,830 
7,000 
13,400 
85,000 


Mean. 


900,000 
207,000 
220,000 


21,000 
33,700 
85,000 


High 
Water. 


1,270,000 


494,200 


7,900 
204,000 
164,000 
160,000 
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Navigable  Waters  and  Routes  of  Travel. 

The  DQinerotis  large  and  important  rivers  by  which  the  Yukon  die- KavigabU 
trict  and  the  adjacent  northern  portion  of  British  Columbia  is  inter- "^*"' 
fleeted,  constitute  the  principal  routes  of  travel,  anddui*ing  the  summer 
months  render  inter-communication  comparatively  easy.  The  Stikine  is 
navigable  by  stem- wheel  steamers  for  a  distance  of  138  miles,  as  more 
fully  stated  in  a  subsequent  part  of  this  repoH,  where  also  details  respec- 
ting the  connecting  trail  to  Dease  Lake  are  given  (pp.  46  b,  64  b).  This 
constitutes  the  travelled  route  to  the  Cassiar  mining  district.  A  trail 
was,  at  one  time,  opened  from  Fraser  Lake  overland  to  Bease  Lake  by 
which  cattle  were  driven  through,  but  of  late  no  travel  has  occurred  on 
it  (p.  89  b).  The  Dease  Biver  can  scarcely  be  considered  as  navigable 
for  steamers,  though  constituting  a  fairly  good  boat  route  (p.  91b). 
The  Upper  Liai*d  and  Frances  rivers,  above  the  mouth  of  the  Dease,  are 
also  passable  for  large  boats,  with  occasional  portages,  but  not  so  for 
steamers  (p.  102  b).  The  difSiculties  of  the  Lower  Liaixi,  however,  are 
each  as  to  render  it  an  undesirable  route,  even  for  boats,  and  scarcely 
suitable  as  an  avenue  of  trade  between,  Cassiar  and  the  Mackenzie. 
Numerous  tribut^iy  streams  in  this  district  may  also  be  ascended  by 
boat  or  canoe  for  considerable  distances,  though  with  many  interrup- 
tions from  rapids  and  bad  water. 

Communication  may  easily  be  established  by  railway  fi*om  theP<MBibie 
mouth  of  the  Stikine  to  the  centre  of  the  Cassiar  district  and  beyond, 
when  this  shall  be  called  for,  and  it  is  probable  also  that  this  district 
might,  without  difficulty,  be  connected  by  rail  with  the  more  southern 
portions  .of  British  Columbia  by  one  or  more  routes  of  which  the  main 
outlines  can  already  be  indicated.  Following  the  river-valleys,  by  a 
route  pi-acticable  for  a  railway,  from  Bothsay  Point  at  the  mouth  of 
the  Stikine  to  the  mouth  of  the  Dease,  the  distance  is  found  to  be  330 
miles.  Thence  to  Fort  Simpson  on  the  Mackenzie,  is  a  further  distance 
of  390  miles,  making  the  total  distance  by  this  route,  from  the  Pacific 
to  the  navigable  watera  of  the  Mackenzie  about  720  miles  only. 

Little  is  yet  known  of  the  Taku  Biver,  but  the  Indians  ascend  it  inTakuBiTerand 
canoes  to  a  point  at  a  distance  of  about  eighty  miles  from  the  head  of  *'****' 
Taku  Itilet,  and  Indian  trails  lead  south-eastward  from  this  vicinity  to 
the  Tahl-tan,  eastwai-d  to  Tes-lin  Lake  and  north-eastwai*d  to  the  lakes 
near  the  head  of  the  Lewes.  From  what  has  been  ascertained  of  these, 
it  IB  probable  that  it  would  not  be  difficult  to  construct  a  trail  suitable 
foT  pack-animals,  if  not  a  waggon  road,  from  the  vicinity  of  the  head 
of  navigation  on  the  Stikine  to  these  lakes  connecting  with  the 
navigable  watera  of  the  Lewes. 
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The  rivers  draining  the  Upper  Yukon  basin,  have  in  general  lower 
grades,  and  afford  better  navigable  water  than  those  above  referred  to, 
and  are  in  consequence  likely  to  prove  of  greater  importance  in  con- 
nection with  the  exploration  and  development  of  the  country.  The 
distance  to  which  they  may  be  respectively  ascended  by  boat  or  canoe^ 
has  as  yet  been  determined  in  only  a  few  case^. 

It  may,  however,  be  stated  that  the  Yukon  is  continuously  navigable 
for  small  steamers  from  its  mouth,  on  Behring  Sea  and  following  the 
Lewes  branch,  to  Miles  Caiion.  Thence,  after  an  interruption  of  about 
three  miles,  to  the  head  of  Bennett  Lake  and  to  an  additional  consider- 
able— though  not  precisely  detennined  distance — by  the  waters  ex- 
tending south-eastward  from  Tagish  Lake  (p.  165  b).  The  Tes-lin-too  is 
probably  navigable  for  stern-wheel  steamers  for  a  hundred  and  fifty 
miles  or  more  from  its  mouth,  (p.  154  b)  while  the  Tahk-heena  and  Big 
Salmon  rivers  may  probably  both  be  ascended  by  steamers  of  the 
same  class  for  some  distance.  From  the  site  of  old  Fort  Selkirk, 
again,  the  Pelly  might  be  navigated  by  small  steamers  of  good  power  to 
within  about  fifty  miles  of  the  site  of  old  Fort  Pelly  Banks,  (p.  133  b) 
and  the  Macmillan  branch  is^also  navigable  for  a  considerable,  though 
not  ascertained  distance  (p.  129  b).  The  same  may  be  said  of  the 
Stewart  Eiver,  but  White  River  is,  so  far  as  known,  vory  swift  and 
shoal. 

The  total  length  of  the  waters  which  may  be  utilized  for  navigation 
by  light  stern- wheel  steamera  on  the  main  river  and  its  branches  to  the 
east  of  the  141st  meridian  or  Alaskan  boundary,  measured  in  straight 
lengths  of  fifty  miles,  is  therefore  at  least  1000  miles,  and  following 
the  sinuosities  of  the  various  streams  would  be  very  much  greater. 
This  does  not  include  the  Porcupine  Eiver,  and  with  the  exception  of 
the  single  break  above  referred  to  on  the  Lewes,  forms  a  connected 
system,  all  parts  of  which  lie  to  the  east  of  the  above  meridian.  If  the 
upper  portion  of  these  rivers,  above  the  first  obstacles  to  such  naviga- 
tion, were  included,  the  total  hero  given  would  doubtless  be  greatly 
added  to. 

At  the  present  moment  buMhroe  routes  of  access  to  the  Yukon  dis- 
trict are  employed.  (1).  That  of  the  portage  by  the  Chilkoot  Pass 
from  the  head  of  Lynn  Canal  to  the  navigable  waters  of  the  Jjewes. 
(2).  That  from  Peel  River,  near  its  confluence  with  the  Mackenzie  by 
portage  to  La  Pierre's  House  on  a  branch  of  the  Porcupine.  (3).  That 
from  Behiing  Sea  by  the  main  river.  The  first  is  that  almost  exclu- 
sively used  by  the  6iiners,  the  second  is  employed  only  by  the  Hudson 
Bay  Company,  and  the  last  is  that  of  the  Alaskan  traders. 

There  are  now  three  small  stern-wheel  steamers  on  the  lower  river^ 
which  ascend  each  year  as  far  as  the  trading  post  at  Forty-mile  Creek, 
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bringing  the  greater  part  of  the  goods  used  in  trade  with  the  Indians 
and  for  the  supply  of  miners.  It  is  not  possible,  however,  for  minera  to 
reach  the  scene  of  their  operations  by  this  route  in  time  to  make  a 
season's  work,  and  the  chances  of  reaching  or  leaving  the  Yukon  mouth 
are  few  and  precarious.  Particulars  relating  to  the  Chilkoot  Pass  and 
Lewes  River  will  be  found  on  pages  173  b,  174  b.  The  character  of  the 
pass  18  such  that  it  would  scarcely  be  possible  to  construct  a  useful  ti^ail 
across  it  for  pack-animals,  but  the  White  Pass  appeal's  to  offer  a  better 
opportunity  for  making  a  trail  or  road  which,  if  constructed,  would 
render  the  entire  region  much  more  easy  of  access.  Another  route, 
also  leading  from  the  head  of  Lynn  Canal  to  navigable  water  connect- 
ing with  the  Lewes,  is  that  by  the  Chilkat  Pass.  This  was  formerly 
much  employed  by  the  Indians,  but  entails  a  much  longer  land  carriage, 
one  which  is  said  to  occupy  the  Indians  for  twelve  days  when  carry- 
ing packs,  as  against  two  days  of  packing  by  the  Chilkoot  Pass. 

The  Indians  inhabiting  the  region  to  the  south  and  east  of  the  site  of  Indian  roatae. 
old  Fort  Selkirk  are  poor  boatmen  and  follow  the  various  rivers  in  the 
couree  of  their  periodic  journeys  to  a  very  limited  extent.  Most  of 
their  travelled  routes  appear,  indeed,  to  run  nearly  at  right-angles  to 
the  direction  of  drainage,  the  rivei's  being  crossed  in  summer  on  raits, 
the  remains  of  which  may  frequently  bo  observed.  In  travelling  thus 
they  carry  their  entire  small  camping  outfit  on  their  backs. 

CUiiiate,  Agricnlture  and  Flora. 

While  the  available  information  as  to  the  climate  of  the  northera  General 
portion  of  British  Columbia  and  the  Yukon  district  is  necessarily  as  oMmate. 
yet  very  impeifect,  its  general  features  are  sufficiently  obvious,  repeat- 
ing as  they  do  those  met  with  in  the  similarly  circumstanced  region  to 
the  south,  with  such  modification  as  is  produced  by  their  higher  lati- 
tude. The  coast  and  coast  ward  slopes  of  the  Coast  Banges  constitute 
a  belt  of  excessive  humidity  and  great  precipitation,  with  fsomewhat 
equable  temperatures,  while  the  interior  region  to  the  eastward  of  these 
ranges  is  relatively  dry,  with  a  temperature  of  extremes.*  In  the 
interior,  however,  the  climate  is  largely  influenced  by  the  altitude  of 
each  particular  district,  and  in  consequence  of  the  general  lowering  of 
the  country  beyond  the  60th  parallel  (constituting  the  north  line  of 
British  Columbia),  it  is  cei-tain  that  the  climatic  conditions  are  there 
much  more  favorable  than  in  the  Cassiar  district. 

The  mean  annual  temperature  of  the  coast  region  is  considerably  Recions  of  . 
higher  than  that  of  the  interior;  yet,  in  consequence  of  the  great nOnKoL     ' 

*  A  mean  of  the  total  annual  preoipitation  for  Furt  Tongass,  Wrangell  and  Sitka  gives  a 
ceoeral  mean  for  the  ooast  of  SB'S!  inches. 
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depth  of  the  snow-fall  and  persisteotly  clouded  character  of  the  skies, 
the  Coast  Banges  are  foond  to  support  numerous  and  massive  glaciei*s, 
while  these  are  almost  or  altogether  absent  in  the  Cassiar  Mountains, 
in  the  mountains  about  Frances  Lake  and  in  the  other  ranges  seen  by 
us  in  the  intenor.  The  heavy  accumulation  of  snow  upon  the  Ck>ast 
Mountains  and  in  their  valleys,  retards  the  progress  of  spring,  as  is  very 
clearly  evidenced  on  the  Stikine,  and  explained  more  fully  elsewhere, 
(p.  58  b).  The  depth  of  snow  in  winter  continues  to  be  inconsiderable 
or  modei-ate,  at  least  as  far  down  the  Pelly  (Yukon)  as  the  mouth  of 
Stewart  Biver  and  Forty-mile  Creek,  while  at  Nulato,  on  the  lower 
river  and  in  a  similar  latitude,  but  600  miles  further  west,  the  depth 
of  snow  from  April  to  Noveniber  is  said  to  average  eight  feet  and  often 
to  reach  twelve  feet.*  Mi\  Ball  also  writes:  "The  valley  of  the 
Lower  Yukon  is  somewhat  i'oggy  in  the  latter  part  of  summer ;  but  as 
we  ascend  the  river  the  climate  improves,  and  the  short  season  at  Fort 
Yukon  is  dry,  but  pleasant,  only  varied  by  an  occasional  shower.'* 
Relatively  to  the  country  of  the  Upper  Yukon  basin,  the  advent  of 
spring  is  much  retarded  in  the  country  to  the  >vest,  and  it  is  stated 
that  on  the  river  below  Nulatto  alder  buds  were  found  just  opening 
and  tender  leaves  beginning  to  appear  on  the  4th  of  June.  These  and 
other  facts  seem  to  show  conclusively,  that  in  the  absence  of  a  con- 
tinuous mountain  barrier  in  that  region,  the  humid  winds  of  the  Pacific 
are  enabled  to  push  eastwaixl  a  long  way  up  the  Yukon  valley,  carry- 
ing with  them  the  belt  of  heavy  snow-fall,  which  ceases  to  be  conter- 
minous with  the  Coast  Mountains,  as  it  is  to  the  south-eastward. 

As  in  the  more  southern  parts  of  British  Columbia,  the  dryest  coun- 
try is  found  to  occur  in  a  belt  bordering  the  eastern  or  lee  side  of  the 
Coast  Banges,  and  this  phenomenon  recurs,  though  in  a  less  marked 
degree,  in  connection  with  each  of  the  well-defined  mountain  ranges  of 
the  interior.  Thus  a  region  of  greater  humidity  is  found  near  Dease 
Lake,  on  the  western  side  of  the  Cassiar  Mountains,  with  a  dry  belt  on 
the  east  s^de  of  the  range ;  while  humid  conditions,  with  recurrent 
showers  in  summer,  characterize  the* district  in  the  vicinity  of  Frances 
and  Finlayson  lakes.  Furthei'  illusti*ations  of  this  fact,  with  other 
climatic  observations,  will  be  found  in  the  body  of  this  report  and  in 
Appendix  VI. 

A  noteworthy  circumstance  in  connection  with  the  Stikine  valley, 
the  passes  leading  from  the  head  of  Lynn  Canal,  and  doubtless  in  all 
the  low  gaps  in  the  Coast  Banges,  is  the  change  in  direction  as  between 
the  summer  and  winter  winds.  During  the  summer  strong  winds 
blowing  up  these  valleys  inland,  are  of  very  frequent  occuiTcnce  and 
they  commonly  freshen  in  the  afternoon  and  die  away  toward  night.  In 


*  Alaska  and  its  Resoarces.  W.  H.  Dall,  1870,  p.  437. 
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the  winter  months  the  conditions  are  precisely  reveraed,  the  strongest 
winds  blowing  seawai-d.  The  summer  winds  are  doubtless  hbmologous 
with  the  sea  breezes  observed  in  many  other  legions,  while  the  direc- 
tion of  the  winter  winds  pi-obably  depends  on  the  existence  of  a  per- 
sistent anti-cyclonic  area  in  the  interior  during  that  season. 

The  temperature  of  Wrangell,  just  off  the  month  of  the  Stikine,  may  Temperatarefl 
probably  be  taken  as  fairly  representative  of  that  of  the  coast  in  these  interior, 
latitudes.  For  the  interior  region,  here  particularly  freated  of,  we  are 
unfortunately  without  a  series  of  thermometer  readings  extending  even 
over  a  single  year,  but  some  idea  of  its  climate  may  be  formed  from 
that  of  Fort  Yukon,  which  is,  however,  situated  far  to  the  north,  almost 
exactly  on  the  Arctic  circle.  The  mean  seasonal  temperatures  for  these 
two  stations  may  be  compared  as  below.* — 

Wrangell.  Fort  Takoa. 

Spring 40.4  14.6 

Summer 671  56.7 

Autumn 43.0  17.4 

Winter 28.3  —23.8 

Year  42.2  16.8 

In  the  central  provinces  of  European  Eussia  the  thermometer  compariaon 
descends  to —22°  and —31°,  and  occasionally  even  to —54°,  in  the  "^^^^^  *""^ 
winter  months,  but  rises  at  times  to  104°  and  even  to  lOQ"*  in  summer. 
The  rain-fall  is  small,  varying  from  sixteen  to  twenty-eight  inches, 
the  maximum  precipitation  taking  place  during  the  summer  months, 
and  not,  as  in  westeni  Europe,  in  the  winter,  while  the  months  of 
advanced  spring  are  warmer  than  the  corresponding  months  of 
autumn.!  So  far  as  our  information  goes,  the  above  statement  might 
almost  be  adopted  as  characterizing  the  climate  of  the  southern  half  of 
the  Yukon  district. 

At  Telegraph  Creek  and  in  its  vicinity  on  the  Stikine,  to  the  east  ofcro|»aiid 
the  Coast  Eanges  (lat.  58°),  wheat,  barley  and  potatoes  are  successfully  °'^^^^^*^**°' 
grown  with  the  aid  of  irrigation.  Their  cultivation  has  so  far  been 
attempted  on  a  limited  scale  only,  on  account  of  the  want  of  any  mar- 
ket, and  wheat  has  been  grown  only  experimentally,  as  it  cannot,  like 
barley,  be  employed  for  feeding  pack-animals.  None  of  these  crops 
can  bo  successfully  grown  or  ripened  on  the  coastwaixi  side  of  the 
monntains.  At  Fort  Yukon  (situated,  as  above  noted,  on  the  Arctic 
circle)  Mr.  Dall  states  he  was  informed  that  barley  had  once  or 
twice  been  tried  in  small  patches  and  had  ijucceoded  in  maturing  the 
grain,  though   the  straw  was  very  short.J     A  few  cattle  were  also 

•  From  the  United-States  Coast  Pilot,  Alaska.  Part  I,  1883,  p.  269. 
t  Bnoyolopedia  Britannioa,  vol.  zzi,  p.  87. 
t  Qp.  eU.,  p.  441. 
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kept  here  at  one  time,  when  the  post  was  in  the  possession  of  the 
Hudson  Bay  Company.  Petroff,  in  his  Census  Beport  on  Alaska, 
endeavors  to  discredit  Ball's  statement  as  to  the  growth  of  barley  at 
this  northern  point,  but  I  am  fortunately  in  possession  of  independent 
evidence  as  to  its  accuracy,  the  late  Mr.  James  Andei'son,  of  the  Hud- 
son Bay  Company,  having  noted  in  an  official  report  on  the  district  that 
both  potatoes  and  barley  have  been  grown  at  the  fort. 

Taking  into  consideration  all  the  facts  which  I  have  been  able  to 
obtain,  as  well  as  those  to  be  derived  from  an  examination  of  the 
natural  flora  of  the  country,  and  the  observed  advance  of  vegetation, 
which,  in  the  absence  of  actual  experiments,  are  capable  of  affording 
valuable  data,  I  feel  no  hesitation  in  stating  my  belief  that  such  hardy 
crops  as  barley,  rye,  turnips  and  flax  can  be  successfully  cultivated  in 
the  Yukon  district  as  far  north  as  the  former  position  of  Fort  Selkirk, 
near  the  631x1  parallel,  or  in  other  words  about  1000  miles  north  of 
Victoria.  Taken  in  conjunction  with  the  physical  features  of  the 
region,  this  means,  that  chiefly  within  the  drainage  area  of  the  Yukon, 
and  for  the  most  part  to  the  north  of  the  60th  parallel,  there  exists  an 
area  of  about  60,000  square  miles,  of  Which  a  large  proportion  may, 
and  doubtless  in  the  future  will — be  utilized  ior  the  cultivation  of  such 
crops,  and  in  which  cattle  and  hoi*ses  might  be  maintained  in  sufficient 
number  for  local  purposes,  without  undue  labor,  as  excellent  summer 
grazing  is  generally  to  be  found  along  the  river-valleys  and  natural 
hay-meadows  are  frequent.  I  do  not  maintain  that  the  country  is 
suitable  for  immediate  occupation  by  a  large,  self-supporting  agricul- 
tui*ai  community,  but  hold  that  agriculture  may  before  many  years 
be  successfully  prosecuted,  in  conjunction  with  the  natural  develop- 
ment of  the  other  resources  of  this  great  countiy,  of  which  by  far  the 
most  valuable  portion  lies  to  the  east  of  the  lino  of  the  Alaskan 
boundary. 

A  note  on  the  distribution  of  the  various  species  of  trees  and  on  that 
of  some  of  the  herbaceous  plants  forms  a  separate  section  of  this  report 
(Appendix  I),  while  in  Appendix  III,  Prof.  Macoun  gives  a  list  of  the 
plants  collected. 

Eemarks  on  the  quantity  and  quality  of  timber  along  the  various 
routes  are  given  under  the  local  headings.  It  may  suffice  here  to  state, 
in  this  connection,  that  the  country  is  generally  wooded,*  and  that  in 
all  portions  of  it,  in  valleys  and  on  low  lands,  there  is  an  abundance  of 
white  spruce,  of  fair  to  good  quality,  well  suited  for  purposes  of  con- 
struction. The  other  species  of  trees  present  are  of  inferior  economic 
importance. 


*  No  areas  of  tundra  or  frozen  morass,  9aoh  an  are  stated  to  be  charaoteristio  of  the  eoantry 
of  the  Lower  Yukon,  were  found  in  the  region  here  reported  on. 
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The  fauna  of  the  region  travereed  by  us,  does  not  diflFer  notably  from  Uwranimaia 
t-hat  of  other  parts  of  the  northern  country  which  are  already  mod- 
erately well  known.  There  ai*e,  no  doubt,  many  interesting  points  yet 
to  be  determined  in  respect  to  distribution,  but  oui*  opportunities  for 
obtaining  information  of  this  kind  were  very  limited.  The  smaller 
black-tailed  deer  (Cariacus  Columbianus)  occurs  on  the  islands  of  the 
southern  portion  of  Alaska  and  the  adjacent  mainland  coast,  but  is 
nowhere  found  on  the  inland  side  of  the  Coast  Eanges.  The  mountain 
goat  is  moderat^y  abundant  in  the  Coast  Eanges,  and  is  also  found  in 
the  mountainous  inland  regions,  probably  throughout.  The  big-horn 
or  mountain  sheep  occurs,  together  with  the  last-mentioned  animal, 
on  the  mountains  about  the  head  of  the  Lewes  and  other  parts  of  the 
inland  spurs  of  the  Coast  Eanges,  but  does  not  inhabit  the  seawai*d 
portions  of  these  ranges.  It  is  also  found  generally  in  the  mountains 
of  the  interior,  including  the  Bocky  Mountains. 

The  moose  is  more  or  less  abundant  throughout  the  entire  inland 
region,  and  together  with  the  caribou,  which  is  similarly  ubiquitous, 
constitutes  a  great  part  of  the  food  of  the  Indians.'  We  found  the 
moose  particularly  plentiful  along  the  Upper  Liard  Eiver,  and  it  is 
stated  that  the  country  drained  by  the  White  Eiver  is  noted  among  the 
Indians  as  a  moose  and  beaver  region.  The  caribou  is  everywhere 
common,  but  is  scarcely  seen  in  the  valleys  or  lower  country  during 
the  summer,  when  it  ranges  over  the  high,  alpine  moors  and  open 
slopes  of  the  mountains. 

The  black  and  grizzly  bears  roam  over  the  entire  region  and  are 
often  seen  along  the  banks  of  the  rivers  in  the  latter  part  of  the  sum- 
mer when  dead  or  dying  saltaion  are  to  be  obtained  with  ease.  Wolves 
are  not  particularly  abundant,  but  the  cross-,  black-  and  silver-fox  are 
more  than  usually  common. 

The    smaller    fur-bearing  animals,   being  similar  to   those    found  Smaih^. 
generally  in  the  northern  parts  of  the  continent,  do  not    require  ^nimaU. 
separate  enumeration.      The  entire  Upper  Yukon   basin,   however, 
yields  furs  of  exceptionally  high  grade.   Some  notes  as  to  the  quantity 
of  furs  annually  obtained  from  the  region  will  be  found  in  a  subsequent 
paragraph  (p.  28  b). 

Among  a  few  skins  brought  back  by  us,  is  that  of  a  mouse  which 
Dr.  C.  H.  Merriam  has  found  to  be  a  new  species,  and  has  described 
under  the  name  of  Evotomys  Dawaoni,^ 

The  salmon  ascend  the  Lewes  Eiver  as  far  as  the  lower  end  of  Lake  Salmon. 
Marsh,  whore  they  were  seen  in  considerable  numbers  early  in  Sep- 

*  Amerioao  Nataraliit,  Joly,  1888. 
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tember.  They  also,  according  to  the  Indians,  ran  almost  to  the  head- 
waters of  the  streams  tribatary  to  the  Lewes  on  the  east  side.  Salmon 
also  run  up  the  Pelly  for  a  considerable  distance  ^bove  the  mouth  of  the 
Lewes,  but  their  precise  limit  on  this  river  was  not  ascertained.  The 
lakes  and  rivei*s  generally  throughout  the  country  are  well  supplied 
with  fish,  and  a  small  party  on  any  of  the  larger  lakes  would  run  little 
risk  of  starvation  during  the  winter,  if  provided  with  a  couple  of  good 
gill-nets  and  able  to  devote  themselves  to  laying  in  a  stock  of  fish  in 
the  late  autumn. 

other  fishoF.  As  might  be  anticipated  from  the  interlocking  of  streams  tri- 
butaiy  to  the  Mackenzie  and  Yukon  in  this  region,  the  fishes  in 
both  drainage-areas  appear  to  be  identical,  so  far  as  I  was  able  to 
observe,  with  the  exception  of  the  salmon,  which  is,  of  coui*se,  confined 
to  the  Yukon  tributaries*  The  principal  fishes  noticed  are  white-fish 
(Coregonus  Nelsoni),  lake  trout  (Salvelinus  Namaycush),  grayling  (Thy- 
mallus  sigrUfer),  pike  (Esox  lucius),  and  sucker  (Catostomus  catostamus). 
The  names  above  given  are  on  the  authority  of  Dr.  T.  H.  Bean,  of  the 
U.  S.  Commission  of  Fish  and  Fisheries,  who  has  very  obligingly 
examined  for  me  the  photographs  of  fishes  which  were  taken.  No 
photograph,  unfortunately,  was  obtained  of  the  salmon  seen  on  the 
Lewis,  etc.,  but  Dr.  Bean  informs  me,  from  my  description  of  its  sizo, 
that  he  has  little  doubt  it  was  the  king  salmon,  Oneorhynckus  chuichoL 

Insects.  Appendix  IV  includes  a  list  by  Mr.  James  Fletcher,  F.R.S.C,  of  the 

species  of  insects  collected 


Placer  gold- 
mining. 


Mining  and  Minerals, 

Mining  has  so  far  been  confined  within  the  Cassiar  district  and  in 
the  Upper  Yukon  basin  to  the  working  of  gold  placers,  and  in  the 
latter,  almost  entirely  to  river-bar  mining,  the  inception  of  which 
indeed  dates  only  from  1880.  Particulars  with  reference  to  the  rich 
creeks  of  Cassiar  will  be  found  on  page  83  b,  and  facts  relating  to  the 
rivers  tributary  to  the  Yukon  on  page  181  b.  Almost  all  the  large  streamB 
which  have  been  prospected  in  the  Yukon  basin  have  been  found  to 
yield  placer  gold  in  greater  or  less  quantity  and  the  aggregate  length 
of  the  rivers  thus  already  pi*oved  to  afford  gold  is  very  great,  but  little 
has  been  done  toward  the  examination  of  their  innumerable  smaller 
feeders.  Similar  river-bar  mining  on  the  Stikine  and  Liaixl  rivei-s 
proceeded  the  discovery  of  the  smaller  creeks  in  which  the  richer  de- 
posits of  "  heavy  "  gold  were  obtained,  and  a  few  miles  in  length  each 
of  Dease,  Tbibert  and  McDame  creeks  produced  the  greater  portion  of 
the  $2,000,000  worth  of  gold  credited  to  Cassiar  in  ia74  and  1875. 
Discoveries  similar  to  these  may  be  expected  to  occur  at  any  time  in 
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the  Yukon  district,  the  generally  auriferous  area  of  which  already 
proved  is  very  much  greater  than  that  of  Cassiar.  Scarcely  anything  Metaiuferoua 
has  been  done  as  yet  even  in  the  Cassiar  district  toward  the  search  ^''*°** 
for  or  proving  of  metalliferous  veins,  and  practically  nothing  in  the 
Yukon  district,  but  there  can  be  no  reasonable  doubt  that  such  deposits 
exist.*  The  present  activity  in  mining  enterprise  in  the  southern 
part  of  British  Columbia  will,  before  long,  spread  to  this  northern 
region  also,  and  then,  if  not  before,  its  valuable  character  as  a  portion 
of  the  metalliferous  belt  of  the  continent  will  be  realized. 

The  Yukon  district  with  the  northern  part  of  British  Columbia,  mea- importaoee  of 
sored  from  the  vicinity  of  Dease  Lake  to  the  intei*section  of  the  Pelly  belt 
(Yukon)  with  the  141st  meridian  comprises  a  length  of  over  500  miles  of 
the  Cordillera  belt  of  the  west,  which,  wherever  it  has  been  examined, 
has  been  found  rich  in  minerals  and  particularly  in  the  deposits  of  the 
precious  metals.  The  width  of  this  particular  part  of  the  Coixiillera 
belt  is  also  great,  as  it  appears,  so  ftir  as  our  explorations  have  gone,  to 
extend  from  the  coast  to  the  eastern  i*anges  of  the  Eocky  Mountains  in 
the  vicinity  of  the  Mackenzie  Eiver.  This  portion  of  the  Cordillera 
region,  together  with  that  of  the  more  southean  part  of  British 
Columbia,  gives  an  aggi*egate  length  of  between  1200  and  1300  miles, 
almost  exactly  equal  to  the  length  of  the  same  metallifeix>us  belt  con- 
tained by  the  United  States,  and  in  all  probability  susceptible  of  an 
eventual  mining  development  equally  great. 

In  the  northern  districts  here  reported  on,  it  is  true  that  the  winter  Bearings  of 
climate  is  a  severe  one,  rendering  the  working  season  for  ordinary  miS^^i^^** 
placer-mines  short  and  likely  also  to  present  some  special  difficulties 
in  the  way  of  *^  quai*tz  mining.''  There  is,  however,  on  the  other  hand 
an  abundance  of  wood  and  water^  mattera  of  great  importance  in 
connection  with  mining,  and  means  of  communication  once  provided, 
mining  operations  should  be  carried  on  here  at  less  cost  than  in  dry 
and  woodless  regions  such  as  are  great  portions  of  Anzona. 

Statistics  of  the  former  and  present  gold  production  of  Cassiar  arestAtistiosof 
given  in  connection  with  that  district,  on  page  82  b.  It  is  difficult  *° 
if  not  impossible  to  arrive  at  even  an  approximate  statement  of  the 
total  amount  of  gold  which  has  been  so  far  afforded  by  the  Yukon 
district,  but  from  such  enquiiy  as  I  was  able  to  make  in  1887,  I 
estimated  the  value  of  gold  obtained  in  that  year  at  a  minimum  of 
$60,000  ;  the  number  of  men  engaged  in  mining  at  250. 

A  specimen  of  asbestus  (chrysotile)  being  part  of  a  small  vein  of  Asbestiu. 
that  material  about  half  an  inch  in  thickness,  has  boon  brought  from 

^  A  fpeeinuui  of  galena  obtained  from  MoDame  Creek,  Oaraiar,  was  found  to  oontain  75 
oimoes  of  silrer  to  the  ton  (see  p.  86  b)  and  of  seven  speoimens  of  vein  stuflf  collected  by  as  on  the 
Upper  PeUy  and  Lewet*  flye  proyed  to  oontain  distinct  traces  of  gold  on  assay. 
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the  Stewart  Biver,  and  the  occnrrence  of  serpentine  in  large  mass  else- 
where, tends  to  show  that  workable  asbestus  deposits  may  yet  be  found 
in  the  region. 
Platinum.  Platinum  is  found  in  small  quantities  along  all  or  nearly  all  the 

tributaries  of  the  Yukon,  in  association  with  the  gold.     It  has  also 
been  observed  in  the  Gassiar  district. 


Fur  Trade, 

ExporUof  furs.  Gold  and  fure  are  at  present  the  only  articles  of  value  derived  from 
the  great  region  here  referred  to  as  the  Yukon  district.  It  is  im- 
possible to  secure  accurate  information  as  to  the  value  of  furs  annually 
pbtained,  but  sufficient  is  known  to  show  that  it  must  be  very  consider- 
able* Petroff,  in  his  report,  states  that  the  total  annual  value  of  the. furs 
shipped  by  the  Yukon  probably  does  not  exceed  $75,000,  *  and  it  is 
known  that  a  great,  if  not  the  gi-eater,  portion  of  this  total  is  derived 
from  the  region  lying  east  of  the  14l8t  meridian.  Dall  states,  that  at 
the  dat«  of  his  visit  (1867),  the  value  of  furs  annually  obtained  at  Port 
Yukon,  then  maintained  by  the  Hudson  Bay  Company,  was  not  less  than 
850,000.  Captain  Raymond  notes  that  the  total  number  of  skins 
collected  in  1869,  at  this  place,  was  stated  ut  10,000,  but  adds  that 
he  believes  this  estimate  to  be  excessive.f  Practically  the  whole  of  these 
may  be  regarded  as  having  been  brought  by  Indians  from  the  region 
east  of  the  Alaskan  line.  An  approximate  estimate  of  the  fura  derived 
from  Canadian  teiTitory  and  taken  down  the  Yukon^  obtained  from 
Mr.  Fran9ois  Mercier,  who  spent  many  years  trading  on  the  river, 
places  the  annual  value  at  about  $27,000.  The  annual  catch  is  made 
up,  according  to  the  same  authority,  about  as  follows : — 

Beaver 1200  to  1500  skins- 

Cross  fox 100  *' 

Black  fox 100  " 

Red  fox 300  *' 

Bear 300  •' 

Marten 4000  " 

Otter 200  ** 

Mink 2000  *' 

Lynx 600  " 

Wolverine 150  " 

Wolf 100  " 

9350      " 

*  Report  on  the  Population  Industries  and  Resources  of  Alaska,  p.  5.  U.  6. 10th  Censtu,  vol. 
vlii. 
t  Op.cit.  p.  115. 
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In  addition,  however,  to  the  faVs  taken  from'  the  Yukon  district  by  Routes  of 
this  route,  the  Hudson  Bay  Company  obtains  a  large  quantity  of  skins  ®*'*®'^' °^ '**"• 
from  their  posts  on  the  Porcupine,  which  reach  the  market  by  the 
Mackenzie  Biver  route.  A  certain  number  of  skins  derived  from  the 
country  north  of  British  Columbia  is,  further,  annually  traded  at  the 
little  post  at  the  mouth  of  Dease  Biver,  and  taken  out  by  the  Stikine. 
A  considerable  quantity  of  fura  also  each  year  finds  its  way  by  the 
Chilkoot  and  Chilkat  passes  to  the  head  of  Lynn  Canal,  and  some  are 
brought  down  by  the  Taku  Biver  to  the  coast,  though  the  greater  part 
of  these  last  is  probably  derived  from  the  north-western  corner  of  the 
province  of  British  Columbia.    Information  obtained  on  the  spot  indi-  * 

cates  that  the  value  of  the  furs  reaching  Lynn  Canal  from  the  interior 
is  from  $12,000  to  $15,000  annually. 

Economic  Importance  of  the  Region. 

Without  including  the  northern  part  of  British  Columbia,  respecting  value  of  the 
which  more  has  already  been  made  known,  but  restricting  oureelves  to^**^**"  district, 
the  great  area  of  192,000  square  miles  situated  to  the  north  of  the  60th 
parallel  and  west  of  the  Bocky  Mountains,  which  I  have  referred  to  as 
the  Yukon  district,  it  may  be  said  that  the  information  now  obtained 
is  sufficient  to  warrant  a  confident  belief  in  its  great  value.  Very 
much  yet  remains  to  be  learned  respecting  it,  but  it  is  known  to  be 
rich  in  fure,  well  supplied  with  timber,  and  it  is  traversed  by  a  gi*eat 
length  of  navigable  rivera.  It  is  already  yielding  a  considerable 
yearly  product  in  gold,  and  presents  every  indication  of  a  country  rich 
as  well  in  other  metals,  and  including  deposits  of  coal.  In  its  southern 
portion,  situated  between  the  60th  and  65th  degrees  of  latitude,  is 
comprised  an  area  of  probably  not  less  than  30,000  square  miles, 
suitable  for  eventual  agricultural  occupation,  and  presenting  none  of 
the  character  of  a  sub-Arctic  region,  which  have,  in  advance  of  its 
exploration,  been  attributed  to  it  by  some  writers.  In  each  of  these 
particulars  and  in  climate  it  is  greatly  superior  to  the  corresponding 
inland  portion  of  the  territory  of  Alaska.  It  may,  in  fact,  be  affirmed 
with  little  room  for  doubt,  that  the  i-egion  here  spoken  of  as  the 
Yukon  district  surpasses  in  material  resources  the  whole  remaining 
northern  interior  portion  of  the  continent  between  the  same  parallels 
of  latitude. 

The  winter  climate  of  the  whole  of  this  great  region  is  known  to  be  isothermal 
a  severe  one,  and  its  northern  extremity  lies  within  the  Arctic  circle,    • 
but  it  mnst  bo  remembered  that  the  climatic  conditions  on  the  western 
and  eastern  sides  of  the  continent  are  by  no  means  comparable,  and 
that  the  isothermal  lines,  representing  the  mean  annual  temperature. 
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trend  not  westwai*d  but  north-westward  from  the  Manitoba  region. 
The  lines,  in  particular,  which  would  represent  the  mean  summer  tem- 
perature would  assume,  in  the  far  north-west,  a  proximate  parallelism 
with  the  Pacific  coast,  instead  of  tending  to  follow  lines  of  latitude.  It 
is  needless  here  to  recapitulate  the  well  known  causes  which  produce 
this  remarkable  difference  in  climate,  but  the  lines  as  ali*eady  approxi- 
mately drawn  upon  the  maps,  represent  in  a  generalized  form  the 
aggregate  of  influences  which,  working  together,  produce  at  the  site 
of  old  Fort  Selkirk  on  the  63rd  parallel  of  latitude  in  the  Upper 
Yukon  basin,  an  attractive  landscape,  decked  with  well-gi-own  forests  and 
with  intervening  slopes  of  smiling  meadow,  while  in  the  same  latitude 
in  Hudson  Strait  we  find,  even  at  midsummer,  merely  a  barren  waste 
of  rocks  and  ice. 

To  instance  a  region  which  reproduces  the  general  conditions  of  the 
Yukon  district  and  adjacent  northern  portions  of  British  Columbia,  we 
must  turn  to  the  inland  provinces  of  Eussia,  to  which  allusion  has 
already  been  made  in  connection  with  climatic  featares.  (p.  23  b.)  The 
province  of  Yologda,in  European  Bussia,  appears  to  offer  the  nearest  par- 
allel. It  is  circumstanced  relatively  to  the  western  shores  of  Europe,  as 
is  this  district  to  the  western  shores  of  the  North  American  continent. 
Its  area  is  155,498  square  miles,  situated  between  the  58th  and  65th 
degrees  of  latitude.  The  climate  in  both  cases  is  a  continental  one,  in 
which  severe  winters  alternate  with  warm  summers,  and  the  actual 
degrees  of  cold  and  heat,  so  far  as  our  information  goes,  are  not  dis- 
imilar.  There  is  no  very  heavy  rainfall  in  either  region,  such  as  we 
find  near  the  western  coasts  bordering  on  the  Atlantic  and  on,  the 
Pacific  respectively.  The  ag]*icultural  products  fi'om  the  province  of 
Yologda  are  oats,  rye,  barley,  hemp,  flax  and  pulse.  The  mineral 
products  comprise  salt,  copper,  iron  and  marble,  but  the  precious 
metals  do  not  appear  to  be  important,  as  in  the  Yukon  district.  Horses 
and  cattle  are  reared,  and  the  skins  of  various  wild  animals,  as  well  as 
pitch  and  turpentine,  are  among  the  exports.  The  population  of  the 
province  is  stated  at  1,161,000. 

While  the  Yukon  district  and  the  northern  portion  of  British  Colum- 
bia are  at  present  far  beyond  the  limits  of  ordinary  settlement,  we 
maybe  prepared  at  anytime  to  hear  of  the  discovery  of  important 
mineral  deposits,  which  will  affoi*d  the  necessary  impetus,  and  may 
result,  in  the  course  of  a  few  years,  in  the  introduction  of  a  consider- 
able population  into  even  its  most  distant  fastnesses.  To-day  it  may 
well  be  characterized  by  the  term  which  has  been  employed  in  connec- 
tion with  the  Mackenzie  basin,  a  portion  of  "  Canada's  Great  Resei-ve," 
It  appears  meanwhile  eminently  desirable  that  we  should  encourage 
and  facilitate,  in  so  far  as  may  be  possible,  the  efforts  of  the  miners 
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and  others  who  constitute  our  true  pioneers  in  the  region,  and  to 
whom,  in  conjunction  with  the  fur  companies  and  traders,  the  peaceful 
conquest  of  the  whole  of  our  Great  West  has  been  due.  In  the  future, 
there  is  every  reason  to  look  foi^ward  to  the  time  when  this  country 
will  support  a  large  and  hardy  population,  attached  to  the  soil  and 
making  the  utmost  of  its  resources. 

General  Geoloot. 

In   a  reconnaissance  carried    out  along  a  single   line,   in   which  Dimo^itiw of 
the* greater  part  of  one's  time  is  necessarily  occupied  in  overcoming ^**®  ^•'^ 
the  difficulties  of  the  route  and  in  securing  the  necessary  geographi- 
cal data,  it  is  difficult  to  obtain  any  very  complete  knowledge  of  a 
region  geologically  complicated.    In  the  present  case  this  difficulty  is 
increased  by  the  circumstance  that  the  geology  of  the  corresponding 
portion  of  the  Cordfllera  belt  in  the  southern  part  of  British  Columbia, 
is  as  yet  very  imperfectly  understood,  though  considerable  attention  . 
has  been  devoted  to  it;   while  with  respect  to  the  older  rocks  of  the 
analogous  region  in  the  western  part  of  the  United  States  veiy  little 
published  information  of  a  systematic  kind  is  available. 

Speaking  bi"oadly,  however,  and  with  reference  to  the  general  fea- General 
tares  of  the  region,  the  rock-serios  represented  are  evidently  similai*  tOBritSh^ 
those  found  in  the  southern  portion  of  British  Columbia  between  the^*"™***** 
Boeky  Mountains  and  the  const,  and  an  important  general  result  of 
the  work  here  reported  on,  is  the  further  demonstration  of  the  great 
constancy  in  lithological  charactei-s  of  the  several  formations,  when 
followed  in  the  direction  of  the  main  north-^est  and  south-east  axes 
of  uplift — a  constancy  which  contrasts  markedly  with  the  diversity 
found  when  comparisons  ajre  made  as  between  localities  situated  at 
right  angles  to  this  direction. 

The  Coast  Bange^,  where  travereed  by  the  valley  of  the  Stikine,  and  Rock«  of  the 
again  where  crossed  still  further  north  by  the  Chilkoot  Pass,  are  found  ^^^"^  ^°**** 
to  consist,  for  the  most  part,  of  granite  and  granitoid  rocks,  almost 
invariably  of  gray  colour  and  frequently  rich  in  hornblende.  With 
these  are  occasionally  included  stratified  or  stratiform  masses  of  mica- 
and  hornblende-schists,  and  both  thesO'  and  the  granites  are  f\*equently 
traversed  by  pegmatite  veins,  diabase  dykes  and  intrusive  masses  of 
coarse  diorite.  The  schistose  portions  of  these  ranges,  may  possibly 
represent  the  still  recognisable  remnants  of  rocks  of  ArchsBan  age,  or 
may  be  merely  portions  of  much  newer  series  which  have  suffered 
extreme  alteration. 

No  demonstration  of  the  date  of  the  origin  of  the  granitic  rocks  of 
the  Coast  Banges  was  obtained  in  this  region,  but  there  is  every  reason 
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to  believe  that  it  is  compai*atively  recent,  and  due  to  a  time  lying  be- 
tween the  Triassic  and  the  Cretaceous,  as  has  been  found  to  bo  the  case 
with  their  continuation  to  the  south,  near  the  northern  part  of  Van- 
couver Island.  * 

The  argillites  of  Wrangell,  together  with  those  met  with  near  Juneau, 
and  at  Sitka,  on  the  Alaskan  coast,  and  also  in  vaiious  places  along  the 
east  side  of  Lynn  Canal,  together  with  the  altered  volcanic  rocks 
found  in  association  with  these  on  Lynn  Canal  and  elsewhere  (examined 
by  me  particularly  in  the  vicinity  of  Seduction  Point),  closely  resemble 
rocks  of  the  same  class  composing  the  Vancouver  group  of  the  Queen 
Charlotte  and  Vancouver  Islands.  Though  no  fossils  were  obtained  at 
these  northern  localities,  the  rocks  may,  like  those  just  refeired  to,  be 
provisionally  classed  as  Triassic,  with  the  reservation,  (as  made  in  the 
case  of  the  similar  series  of  the  Queen  Charlotte  and  Vancouver 
Islands),  that  Paleozoic  strata  may  also  be  represented. 

The  width  of  the  belt  of  granitoid  rocks  composing  the  Coast  Baoges  is, 
on  the  Stikine,  about  sixty-five  miles,  measured  from  their  sea-border  in- 
land at  right  angles  to  the  main  direction  of  the  mountains.  It  is  some- 
what less  in  the  latitude  of  the  Chilkoot  Pass,  but  may  be  assumed  to 
occupy  a  boi-der  of  the  mainland  about  ^fty  miles  in  width  along  the 
whole  of  this  part  of  the  coast.  Broadly  viewed,  however,  the  coast 
archipelago  in  reality  represents  a  partly  submerged  margin  of  the 
Coast  Eanges,  and  granitic  rocks  are  largely  represented  in  it  also. 
The  examination  of  these  two  northern  cross-sections  of  the  Coast 
Banges,  serves,  with  observations  previously  made,  to  demonstrate  the 
practical  identity  in  geological  character  of  this  great  orographic 
axis,  from  the  vicinity  of  the  Fraser  River  to  the  60th  parallel  of 
north  latitude — a  length,  in  all,  of  about  900  miles. 

East  and  north-east  of  the  Coast  Eanges,  the  interior  region  traversed 
is,  for  the  most  part,  floored  by  Palroozoic  rocks  of  very  varied  appear- 
ance, and  probably  referable  to  several  of  the  main  sub-divisions  of 
the  geological  scale.  In  so  far  as  the  information  obtained  in  the  region 
here  in  question  enables  conclusions  on  the  subject  to  be  formed,  the 
lowest  part  of  the  rocks,  (1)  consists  of  greenish  and  grey  schists, 
generally  felspathic  or  hornblendic,  but  often  quarlzose  and  including 
distinctly  micaceous  and  talcose  schists,  with  some  bands  of  limestone; 
the  lithological  character  of  this  sub-division  being  exceedingly  vaned. 
Apparently  overlying  these  are,  (2)  grey  and  blackish,  often  lustrous 
and  sometimes  more  or  less  micaceous  calc-schists  and  quartzites,  in- 
cluding beds  of  limestone  of  moderate  thickness,  which  are  often  more 
or  less  dolomitic.   These  ai*e  associated  with,  or  pass  up  into,  (3)  black 


*  See  Anaaal  Report  Oeol.  Sarr.  Can.,  1886. 
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argillites  or  argillite-8chiBt8,\  also  containing  thin  beds  of  limestone, 
which,  at  one  locality  on  the  Dease,  have  affoi*ded  a  small  number  of 
graptolites  of  Gambro-Silarian  age  (see  p.  99  b).  Next  above  those  is  a 
series  (4)  consisting  chiefly  of  massive  limestones,  generally  of  grey  or 
blue-grey  colour  where  unaltered,  but  often  locally  changed  into  white 
or  variegated  crystalline  marbles.  These  are  closely  associated  with 
qoartzites  which  usually  show  the  peculiar  fine  grained  cherty  character 
of  those  of  the  typical  CSche  Creek  series  on  the  Eraser  and  Thompson 
rivers.  The  thickness  of  this  sub-division  cannot  (any  more  than  that 
of  those  previously  mentioned)  be  stated  with  precision,  but  that  of 
the  limestones  alone  must  be  several  thousand  feet  in  some  places. 
On  the  Dease,  on  the  Frances,  and  again  on  Tagish  Lake  fossils  of  Fasaiine 
Carboniferous  age,  including  more  particularly  a  species  of  Fusulina,  *"*^"®" 
have  been  detected  in  some  beds  of  this  limestone  series,  probably 
belonging  to  its  upper  portion.  Forms  of  the  genus  Fusulina  are 
cbai*acteristic  in  certain  zones  of  the  Carboniferous  limestone  in  Cali-  • 
foi-nia.  They  have  been  found  by  the  writer  in  a  number  of  places  in 
British  Columbia,  which,  with  the  discoveiies  here  reported  on,  occur 
at  intervals  along  a  belt  of  country  to  the  noi^th-east  of  the  Coast 
Eanges  for  a  distance  of  over  800  miles.  The  limestone  last-mentioned 
appears  to  be  conformably  followed  or  even  in  part  interbedded  with  (5) 
a  great  mass  of  more  or  less  evidently  stratified  rocks  of  volcanic  origin, 
comprising  amygdaloids,  agglomerates,  and  other  more  massive  ma- 
terials which  apparently  represent  old  lava-flows.  All  these  are  highly 
altered,  so  much  so  that  in  some  cases  their  original  physical  character 
is  scarcely  demonstrable,  while  they  have  suffered  changes  also  in  con- 
stitution, having  been  converted  for  the  most  pai't  into  diabases. 

Analogy  with  the  southern  portions  of  British  Columbia  which  I  Altered 
have  examined,  leads  me  to  believe  that  the  greater  part  of  these  materilue. 
volcanic  materials  are  also  to  be  classed  as  of  Carboniferous  age,  but  it 
is  quite  probable  that  here,  as  to  the  south,  they  comprise  as  well  rocks 
of  similar  appearance  which  are  of  Tnassic  age,  but  which  we  are  at 
present  unable  to  separate  from  them.  This  is  further  rendered 
probable  by  the  occurrence  in  certain  black  argillites  at  Glenora,  on 
the  Stikine,  of  Triassic  fossils  (p.  56  b)  and  by  the  discovery  by  Mr. 
McConnell  of  fossils  of  this  age  on  the  Lower  Liai-d  River,  some  dis- 
tance to  the  east  of  the  region  covered  by  this  report.  * 

No  unconformity  has  been  proved  to  occur  throughout  the  whole  of  ReUtionaoftho 
the  above  Palasozoic  series,  but  the  examinations  made  were  scarcely  ^^^  '®^*'' 
of  a  sufficiently  detailed  nature  for  the  detection  of  any  stratigraphical 
break  unless  of  a    very    obvious   character.    Respecting  the  first- 
mentioned  of  the  above  sub-divisions,  .1  feel  some  doubt  as  to  whether 

^  6e«  Smnmarr  Beport  of  the  Operatiooi  of  the  Geological  Surrey  foi  1887,  p.  11. 
«S 
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it  really  coDStitutes  a  lower  member  of  the  series  or  whether  it  may  re- 
present some  of  the  other  members — ^particularly  the  rocks  of  volcanic 
origin — in  a  highly  altered  state,  as  seems,  from  late  observations,  to  be 
the  case  with  rocks  of  similar  appearance  in  southern  Biitish  Columbia. 
The  proximity  of  the  rocks  classed  under  the  first  sub-division  to 
certain  granitic  axes  is  equally  explicable  on  either  hypothesis.  It  must 
also  be  added  that  there  appears  to  be  a  recurrence  of  rock  matenals 
originally  volcanic  in  greater  or  less  force  in  several  parts  of  the  series, 
and  that  important  beds  of  sei-pentine  occur  at  one  or  more 
horizons. 

For  the  purpose  of  assisting  future  more  complete  enquiry,  and  in 
view  of  the  tentative  character  of  the  classification  here  offered,  the 
more  important  details  observed  are  noted  on  the  face  of  the  map 
accompanying  this  report,  for  which  it  would  be  premature  to  attempt 
a  geological  colouring. 

The  preponderantly  Palaeozoic  floor  of  the  region  east  of  the  granites 
of  the  Coast  Eanges,  is  broken  through  on  two  main  lines  by  granitic 
axes.  The  firet  of  these  is  cut  across  by  the  Dease  Eiver,  a  short  dis- 
tance below  Dease  Lake,  and  was  again  met  with — over  300  miles  north- 
westwaixi — on  the  Pelly  near  the  mouth  of  the  Maemillan.  Though  re- 
ferred to  as  a  single  granitic  axis,  this  uplift  probably  consists  rather  of 
a  series  of  alternating  and  more  or  less  irregularly  shaped  granitic 
masses,  which,  however,  preserve  a  general  alignment.  There  are  on  the 
Upper  Pelly  in  fact  three  separate  granitic  ridges  in  place  of  the  single 
one  met  with  on  the  Dease.  In  close  association  with  these  granites  are 
some  gneissic  rocks  and  holocrystalline  mica-  and  hornblende-schists, 
which  have  not  been  referred  to  in  previous  paragraphs  as  they  are 
regarded  as  probably  Archsean,  rather  than  as  representing  highly 
altered  PalflBozoic  rocks.  A  small  tongue  of  granite  occura  on  the  Lewes 
a  few  miles  above  the  mouth  of  the  Little  Salmon,  which  may  be  con. 
nected  with  the  south-western  side  of  this  granitic  axis,  but  with  this  ex- 
ception its  continuity  between  the  Dease  and  Pelly  is  indicated  merely 
by  the  statement  of  Mr.  J.  McCormick  that  granites  and  mica-schists 
occur  on  the  south-west  side  of  Quiet  Lake  and  near  the  Big  Salmon 
Eiver,  below  that  lake.  Its  further  extension  in  a  north-westerly 
bearing  is,  however,  pi'oved  by  the  occurrence  of  a  great  preponder- 
ance of  rocks  of  the  same  character  in  the  collection  made  by  Mr, 
Ogilvie*  on  the  lower  Pelly  or  Yukon,  between  the  mouth  of  the  Lewes 
and  Forty-mile  Creek. 

On  comparing  the  position  of  this  irregular  granitic  axis  and  its 
surmunding  altered  rocks  (in  part  referable  to  several  of  the  Palseozoio 
sub-divisions  previously  described)  with  that  of  the  richer  deposits  of 


*  Sent  out  by  him  in  charge  of  the  latest  party  of  minerB  in  the  autumn  of  1887. 
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placer  gold  bo  far  discovered  and  worked,  it  will  be  found  that  they 
are  closely  associated.  The  chief  placers  and  river-bai*s  are,  in  fact, 
scattered  along  this  line  or  belt,  and  extend,  like  it,  all  the  way  from 
Dease  Lake  and  McDame  Creek  to  Forty-mile  Creek.  Evidence  was 
moreover  found  on  the  Pelly,  to  show  that  the  development  of  quartz 
veins  in  the  Falseozoic  rocks  had  occurred  contemporaneously  with  the 
upheaval  of  the  granites,  and  pi'obably  by  some  action  superinduced 
by  the  granite  masses  themselves  while  still  in  a  formative  condition. 
While  cutting  the  stratified  rocks,  the  quartz-veins  seldom  or  never  cut 
the  granite  masses  in  this  district.  These  observations  should  afford 
an  important  clue  to  the  further  search  for  auriferous  ground,  as  well 
as  for  the  lodes  from  which  the  placer  gold  has  itself  been  derived. 

Of  the  second  granitic  axis  of  the  interior  region  very  little  is  yet  Granites  of 
known,  but  it  is  pi-obable  that  it  is  still  less  regular  in  character  thanKanca.  ° 
the  last  It  occurs  in  the  mountainous  region  to  the  east  of  Fi*anoe($ 
Lake  and  Biver,  and  probably  also  in  the  vicinity  of  the  Felly  Lakes 
(see  p.  121  b).  Its  lithological  characters  and  those  of  the  rocks  in  its 
neighborhood  are  similai*  to  those  of  the  last  described,  and  here  again 
in  ite  vicinity,  on  Frances  Lake  and  on  the  Liaixl  (pp.  105  b,  113  b) 
paying  gold  placers  have  been  found.  The  district  is,  however,  so 
difficult  of  access  that  it  can  scarcely  as  yet  be  said  to  have  been  at  all 
prospected. 

I  am  inclined  to  believe  that  the  two  granitic  axes  of  the  interior  Ageof gmnitM. 
region  above  descnbed  are  of  much  greater  age  than  that  of  the  Coast 
Banges.  The  reasons  for  assigning  a  comparatively  late  date  to  the 
latter  have  already  been  alluded  to.  It  is  found,  too,  that  while  the 
stratified  rocks  usually  conform  to  an  ascending  oi*der  in  receding  from 
these  granitic  axes,  there  is  evidence  along  the  north-eastern  flanks 
of  the  Coast  Banges  of  an  irregular  line  of  junction,  and  though  on  the 
Stikine  the  Pakeozoic  rocks  appear  to  rest  upon  the  granites  of  the 
Coast  Banges,  the  supposed  lower  members  of  the  series  are  not  seen, 
while  on  the  lakes  near  the  head  of  the  Lewes  some  of  the  upper  por- 
tions of  the  Palaeozoic  ai*e  directly  in  contact  with  and  have  apparently 
been  broken  through  by  the  granites.  The  granitoid  rocks  of  the 
interior  region  are,  moreover,  different  in  general  appearance  from 
those  of  the  Coast  Banges^  and  resemble  more  closely  the  pi*obably 
Archaean  granites  of  the  Gold  Banges  in  southern  British  Columbia. 

Lithologieally  the  granites  and  granitoid  rocks  of  the  Coast  Banges  lithologioai 
are  generally  fresh  and  unaltered  in  appearance,  grey  in  colour  and 
not  often  distinctly  foliated,  while  those  of  the  ranges  of  the  interior 
show  evidence  of  considerable  alteration  subsequent  to  their  formation, 
are  more  highly  quartzose  and  often  reddish  in  tint.  Some  particulars 
respecting  a  few  of  the  granites  of  the  region  which  has  been  micros- 
copically examined  by  Mr.  P.  D,  Adams  will  be  found  in  Appendix  V. 
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Cretaeeons  and  Besides  the  Triassic  rocks  previously  referred  to,  the  Mesozoic 
^'  period  is  represented  also  by  strata  of  Cretaceous  and  Laramie  age. 
These  rocks  are  distinctively  more  recent  in  appearance  than,  and  rest 
quite  unconformahly  on  all  the  older  formations,  though  they  have  since 
been  to  some  extent  involved  in  their  flexures.  On  the  lower  part  of  the 
Lewes,  below  the  mouth  of  the  Little  Salmon,  these  rocks  are  cut  aci*088 
by  the  river  for  a  distance  of  at  least  thirty- five  miles.  Some  fossil  mol- 
luscs and  plants  have  been  obtained  from  this  area,  from  which  it 
would  appear  to  include  beds  referable  to  the  Middle  or  Lower  Cre- 
taceous and  to  the  Laramie  period  (p.  146  b),  and  it  is  not  improbable 
that  the  series  is  a  consecutive  one  between  these  limits,  as  the  total 
thickness  repi*esented  must  be  very  great.  The  strike  of  these  beds 
varies  much  in  direction,  and  the  angles  of  dip  are  so  irregular  that  no 
even  proximate  estimate  of  thickness  could  be  formed,  and  it  is  impos- 
sible to  arrive  at  any  definite  conclusion  with  respect  to  the  trend  or 
the  basin  in  which  they  lie.  ThjS  rocks  comprise,  in  their  lower  por- 
tion, coarse  conglomerates,  grauwacke-sandstones,  yellowish  and  trrey 
quartzose  sandstones  and  dai*k  calcareous  slates.  The  upper  portion,, 
in  which  Laramie  plants  are  found,  consists  chiefly  of  rather  ^ott  sand- 
stones, shales  and  clays,  generally  of  pale  coloui'S.  Evidence  ol  con- 
temporaneous volcanic  action  is  observable  in  both  parts  of  the  series^ 
and  the  higher  beds  include  lignite-coal  of  good  quality  (p.  148  b). 

Some  miles  further  up  the  Lewes,  midway  between  the  Little  and 
Big  Salmon  rivei's,  peculiar  green,  grauwacke-sandstones  and  green, 
highly  calcareous  conglomerates  occur,  which  are  also  provisionally 
referred,  though  with  some  doubt,  to  the  Cretaceous.  They  are  at 
least  newer  than  the  PalsBozoic  rocks,  being  composed  of  fragments  of 
these  and  of  the  granites. 

Oretaeeooflof  Conglomerates  and  sandstones  similar  to  the  last  are  again  found 
near  the  lowej*  end  of  Lake  Labarge,  on  the  east  side,  and  are  asso- 
ciated with  black  calcareous  slates,  which  recur  in  several  places  along 
the  same  side  of  the  lake,  further  up,  and  from  which  a  few  fossils 
have  been  obtained.  These  seem  to  show  that  the  beds  are  on  or  near 
the  horizon  of  Series  C.  of  the  Queen  Charlotte  Islands,  which  is  of 
Middle  Cretaceous  age,  approximately  equivalent  to  the  Gault  (p. 
158  b). 

Cretaceous  of        On  the  Upper  Felly  Eiver,  forty-threc  miles  below  Hoole  Cafion,  a 

Upper Peiiy.  gjugi^  Jq^  outcrpp  of  hard,  dark  shales,  containing  fossil  plants  of 
Cretaceous  or  Laramie,  age  was  found,  but  in  the  absence  of  further 
exposures  along  the  river  in  that  vicinity,  nothing  can  be  said  of  the 
extent  of  this  area,  except  that  it  must  bo  quite  limited  in  width. 
Again,  on  the  Stikine  River,  between  Glenora  and  Telegraph  Creek, 
there  are  local  occurrences  of  conglomerates  and  soft  sandstones  which 
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may  be  regarded  as  probably  Cretaceous,  though  no  palseontological 
evidence  is  forthcoming.  » 

The  position  of  these  last-noted  areas,  as  well  as  that  of  those  along  Reiationa  of 

__^,  ,  ii>  n  •  !•       1     the  Cratftoooiu  % 

the  Lowes  JRiver,  occuiTing  as  they  do  in  a  zone  of  country  immediately 
within  the  line  of  the  Coast  Banges,  is  analogous  to  that  held  by  Creta- 
•ceous  rocks  on  the  Skeena  and  in  other  localities  still  further  8outhwai*d 
in  British  Columbia.  Further  investigation  will  probably  show  that 
rocks  of  this  age  occur  in  many  additional  places,  and  occupy  some- 
what extensive  areas  in  this  belt  of  country.  In  the  vicinity  of  the 
Lewes,  particularly,  it  is  noted  that  the  plane  of  the  original  base  of 
the  Cretaceous,  now  thrown  into  a  number  of  folds,  is  about  that  of  the 
present  surface  of  the  country,  and  these  rocks  may  therefore  be 
expected  to  recur  frequently  in  the  form  of  troughs  or  basins,  more  or 
less  strictly  limited  and  only  to  be  discovered  in  detail  by  thorough 
-examination.  The  loose  material  brought  down  by  the  Big  Salmon 
Biver,  appears  to  indicate  the  existence  of  a  considerable  development 
of  these  rocks  not  far  up  the  valley  of  that  stream. 

No  wide-spread  Tertiary  areas  like  those  of  the  southern  interior  por- Tertiary  rooks, 
tion  of  British  Columbia  appear  to  occur  in  the  region  here  described. 
The  most  important  occurrence  of  beds  of  thifl  age  met  with,  is  that 
which  occupies  the  wide  valley  of  the  Upper  Liard,  but  its  extent  to 
the  north-west  and  south-east  was  not  ascertained.  The  rocks  are  soft 
shales,  sandstones  and  clays,  generally  of  pale  color,  and  holding  beds 
of  lignite  in  some  places.  Flows  of  basalt  either  cap  these  rocks  or  are 
included  in  their  upper  portion,  and  from  the  considerable  angles  of 
-dip  observed,  the  formation  would  appear  to  have  suffered  some  flexure 
subsequent  to  its  deposition  (p.  101  b). 

In  the  Stikine  valley,  east  of  the  Coast  Eanges,  important  local  Baaaits. 
basalt-flows  are  met  with,  overlying  old  river-  and  valley-gravels  (p. 
W  b),  and  the  lignite  reported  to  exist  some  miles  up  the  Tahl-tan  is, 
doubtless,  also  of  Tertiary  age  and  inferior  in  position  to  the  basalts. 
Basalt  effusions  of  a  sporadic  character  may  be  frequent  in  other  places 
in  the  region,  as  such  were  actually  noted  in  three  other  widely  sepa- 
rated localities,  viz.,  above  Hoole  Canon  on  the  Pelly,  at  Miles  Canon 
on  the  Lewos,  and  again  at  the  confluence  of  this  river  with  the  Pelly. 
The  basalts  are  at  least  pre-glacial  in  age,  and  though  no  character- 
istic fosbils  were  observed  in  the  associated  bedded  deposits,  both  may  Age  of  tMsaits. 
be  provisionally  classed  from  their  analogy  with  similar  deposits  in  the 
more  soathom  portion  of  British  Columbia,  as  Miocene. 
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Occurrence  of  Jade  on  the  Lewes, 

OoeoRenoe  of  Having  become  interested  in  the  qaostion  of  the  origin  of  nephrite 
or  jade,  on  account  of  its  former  extensive  employment  by  the  natives 
of  the  west  coast  for  the  manufacture  of  implements,  *  I  kept  a  close 
watch  for  this  mineral  along  oar  route,  and  ultimately  succeeded  in  find* 
ing  several  rolled  pieces  of  it  in  gravel-bars  along  the  Lewes  (p.  147  b). 
Of  the  pebbles  collected  by  up,  at  least  ^vq  have  the  specific  gravity  and 
other  physical  character  of  jade,  though  they  have  not  yet  been  sub- 
jected to  chemical  or  microscopical  analysis.  Several  of  these  are 
evidently,  however,  pure  and  typical  jade,  of  which  the  finest  and  most 
characteristic  was  found  by  Mr.  W.  Ogilvie,  near  Miles  Cafion.  Thia 
specimen  is  a  pale-green  translucent  to  sub-transparent  variety  weigh- 
ing a  pound  and  three-quai*tei*s,  after  a  piece,  probably  equal  to  about 
one-fourth  of  the  original  mass,  had  been  broken  off  and  unfortunately 
lost.  Some  of  the  specimens  collected,  but  not  refeiTcd  to  in  the  above 
remarks,  appear  to  show  the  passage,  by  admixture  of  other  materials^ 
of  the  pure  jades  into  various  altered  rocks  of  volcanic  origin,  as  de- 
scribed in  the  publication  above  referred  to.  So  far  as  I  have  been 
able  to  ascertain,  the  discovery  of  jade  hero  noted  is,  with  one  excep- 
tion, the  firet  actually  direct  one  made  in  the  region  of  the  Pacific  slope» 
The  exception  above  alluded  to  is  that  of  jade  found  at  the  Ewichpak 
mouth  of  the  Yukon  during  Captain  Jacobson's  stay  in  that  vicinity 
and  which  was  obtained  by  him  and  taken  to  Berlin.f 

Glaciation  and  Surface  Deposits. 

Such  details  as  appear  to  be  of  interest  respecting  glaciation,  and  the 
superficial  deposits,  are  given  in  the  subsequent  descriptive  portion  of 
this  report.    The  general  bearings  of  these  are  here  merely  summarized 
in  the  briefest  possible  manner.J 
Prerions  Previous  observations  in  British  Columbia§  have  shown  that  at  one 

^w^tionsm  gi^gQ  ijj  ^Y^Q  Glacial  period — that  of  the  maximum  glaciation — a  great 
Ooinmbia  confluent  ice-mass  has  occupied  the  region  which  may  be  named  the 
Interior  Plateau,  between  the  Coast  Banges  and  the  Gold  and  Bocky 
Mountain  ranges.  From  the  55th  to  the  49th  parallel  this  great 
glacier  has  left  traces  of  its  general  southwai-d  or  south-eastward  move- 
ment, which  are  distinct  from  those  of  subsequent  local  glaciera.  The 
southern   extensions  or  terminations    of  this    confluent  glacier,   in 

•  See  Canadian  Reeordof  Soienoe,yol.  ii.  No.  6,  April,  1887. 

t  See  paper  by  Prof.  A.  B.  Meyer,  Jahresbericht  des  Vereins  f  Qr  Erdkunde  en  Dresden,  1884. 

t  The  substance  of  this  sammary  has  been  published  in  advance  in  the  Geological  Magaiine. 
Decade  III.  voL  v.  p.  847  (Aug.  1868). 

§  Quart.  Journ.  Geol.  Soo.  voL  xxxi.  p.  89.  JbicL  voL  xxxir.  p.  272.  Canadian  Naturalist,  roL 
▼ill. 
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WasbmgtoD  and  Idaho  Territories,  have  quite  recently  been  examined 
by  Mr.  Bailley  Willis  and  Prof.  T.  C.  Ohamberlin  of  the  U.  S.  Geo- 
logical Survey,*  and  their  observations  tend  to  confirm  the  views  above 
outlined,  which  had  previously  been  stated  by  the  writer.  There  is, 
further,  evidence  to  show  that  this  inland-ice  flowed  also,  by  tran verse 
valleys  and  gaps,  across  the  Coast  Banges,  and  that  the  fiords  of  the 
coast  were  thus  deeply  filled  with  glacier-ice,  which,  supplemented  by 
that  originating  on  the  Coast  Ranges  themselves,  buried  the  entire 
great  valley  which  separates  Vancouver  Island  from  the  mainland,  and 
discharged  seaward  i-ound  both  ends  of  the  island.  Further  north,  the 
glacier  extending  from  the  mainland  coast  touched  the  northern  shores 
of  the  Queen  Charlotte  Islands.  The  observed  facts  on  wbich  these 
genei^al  statements  are  based  have  been  fully  detailed  in  the  publica- 
tions already  referred  to,  a^d  it  is  not  here  necessary  to  review  former 
work  in  the  region,  further  than  to  enumurate  the  main  features 
developed  by  it,  and  to  connect  these  with  the  observations  made  dur- 
ing the  summer  of  1887,  in  the  more  northern  region  described  in  the 
present  report. 

The  littoral  of  the  south-eastern  part  or  "  coast  strip  "  of  Alaska,  pre-  Giaoiation  of 
sents  features  identical  with  those  of  the  previously  examined  coast  of  ^° 
British  Columbia,  at  least  as  far  north  as  lat.  59°,  beyond  which  I  have 
not  seen  it.  The  coast  archipelago  has  evidently  been  involved  in  the 
border  of  a  confluent  glacier  which  spread  from  the  mainland  and  was 
subject  to  minor  variations  in  direction  of  flow  dependent  on  surface 
irregularities,  in  the  manner  described  in  my  report  on  the  northern 
part  of  Vancouver  Island,  f  No  conclusive  evidence  was  here  found, 
however,  in  the  valley  of  the  Stikine  JRiver  or  in  the  pass  leading  in- 
land from  the  head  of  Lynn  Canal,  to  show  that  the  inlapd-ice  moved 
seaward  across  the  Coast  Banges,  though  analogy  with  the  coast  to  the 
south  favours  the  belief  that  it  may  have  done  so.  The  fi*ont  of  the 
glacier  must  have  passed  the  outer  border  of  the  archipelago,  as  at  Stika, 
well-marked  glaciation  is  found  pointing  toward  the  open  Pacific  % 
(average  direction  about  S.  81°  W.  astr.). 

It  is,  however,   in  the  interior  region,  explored  and  examined  by  Giaoiation  of 
us  in  18S7,  between  the  Coast  Banges  and  the  Bocky  Mountains  ^o'Sf.^"^' 
proper,  and  extending  northward  to  lat.   63°,  that    the    most    in- 
teresting facts  have  come  to  light  respecting  the  direction  of  move- 
ment of  the  Cordilleran  glacier.     Here,  in  the  valleys  of  the  Upper 
Peliy  and  Lewes,  traces  were  found  of  the  movement  of   heavy 

*  BoUetin  U.  S.  Geol.  Surrey ,  No.  40. 1887. 
t  Annual  Report  GeoL  8vltv,  Canada,  1886.  p.  100  B. 

t  Mr.  O,  Y*  Wright  has  already  given  similar  general  statements  with  regard  to  this  part  of 
the  Coaft  of  Alaska,  American  Natnralist,  Mareh.  1887. 
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glacier-ice  in  a  northerly  direction.  Eock-sai*facos  thus  glaciated 
were  observed  down  the  Pelly  to  the  point  at  which  it  crosses  the 
136th  meridian  and  on  the  Lewes  as  far  north  as  lat.  61°  40',  the 
main  direction  in  the  fii*8t-named  valley  being  north-west,  in  the  second 
north-north-west.  The  points  refoiTed  to  are  not,  howevei*,  spoken  of 
as  limiting  ones,  for  rock  exposures  suitable  for  the  preservation  of 
glaciation  are  rather  infrequent  on  the  lower  portions  of  both  rivers, 
and  more  extended  examination  may  result  in  carrying  evidence  of  the 
same  kind  further  toward  the  less  elevated  plains  of  the  Lower  Yukon, 
as  elsewhere  detailed.  Neither  the  Pelly  valley  nor  that  of  the  Lewes 
is  hemmed  in  by  high  mountainous  country  except  towaixl  the  sources, 
and  while  local  vai-iations  in  direction  ai-e  met  with,  the  glaciation  is 
not  susceptible  of  explanation  by  merely  local  agents,  but  implies 
the  passage  of  a  confluent  or  more  or  leseb connected  glacier  over  the 
region. 

On  Lake  Labarge,  in  the  Lewes  valley,  both  the  sides  and  summits 
of  rocky  hills  300  feet  above  the  water  were  found  to  be  heavily 
glaciated,  the  direction  on  the  summit  being  that  of  the  main  (north- 
north  west)  orographic  valleys,  while  that  at  lower  levels  in  the  same 
vicinity  followed  more  nearly  the  immediate  valley  of  the  river,  which 
here  turns  locally  to  the  east  of  north. 

Glaciation  was  also  noted  in  several  places  in  the  more  mountainous 
countiy  to  the  south  of  the  Yukon  basin,  in  the  Dease  and  Liard  valleys, 
but  the  direction  of  movement  of  the  ice  could  not  be  determined  satis- 
factorily, and  the  influence  of  local  action  is  there  less  certainly  elim- 
inated. 
Depo0iteofthe  While  the  greater  part  of  the  area  traversed  is  more  or  less  com- 
gUoisl  penod.  p^^^^iy  mantled  with  glacial  deposits,  it  will  be  observed,  in  referring 
to  subsequent  pages,  that  true  boulder-clay  was  found  in  certain  parts 
only  of  the  southern  and  more  mountainous  portion  of  the  region, 
while  it  spreads  over  almost  the  entire  length  of  the  Upper  Pelly 
and  Lewes  valleys,  though  not  found  exposed  quite  to  their  con- 
fluence. The  boulder-clay  generally  passes  upwai-d  into,  and  is 
covered  by,  important  silty  beds,  analogous  to  the  silts  of  the  Nechacco 
basin,  further  south  in  British  Columbia,  and  to  those  of  the  Peace 
River  country  to  the  east  of  the  Rocky  Mountains.  It  may  be  stated 
abo  that  the  country  is  generally  terraced  to  a  height  of  4000  feet  or 
more,  while  on  an  isolated  mountain-top  near  the  height  of  land  be- 
tween the  Liaixi  and  the  Pelly  rivera  (Pacific-Arctic  watershed)  r6lled 
gravel  of  varied  origin  was  found  at  a  height  of  4300  feet,  a  height  ex- 
ceeding that  of  the  actual  watei^shed  by  over  1000  feet. 
Mutodon  No  remains  of  mastodon  or  mammoth  were  observed  in  the  country 

travereed  by  us,  but  according  to  Campbell  such  remains  occur  not  far 


remains. 
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from  the  site  of  Fort  Selkirk,  and  they  are  known  to  be  moderately 
abandant  at  points  further  down  the  river.  Sir  J.  Sichardson  speaks 
of  a  tibia  of  Elephas  primigenius  sent  to  England  by  Eoderic  (Robert) 
Campbell  from  this  region.* 

Beverting  to  the  statements  made  as  to  the  direction  of  the  general  General  faots 
glaciation,  the  examination  of  this  northern  region  may  now  be  eon-*"**  ^  *  ' 
didered  to  have  established  that  the  main  gathering-ground  or  nioe 
of  what  I  have  called  the  great  Oordilleran  glacier  or  confluent 
glacier  mass  of  the  west  coast,  was  included  between  the  55th  and 
59th  parallel:^  of  latitude,  a  region  which,  so  far  as  explored,  has 
proved  to  be  of  an  exceptionally  mountainous  character.  It  would 
further  appear  that  this  great  glacier  extended,  between  the  Coast 
Hanges  and  the  Rocky  Mountains,  south-eastward  nearly  to  lat.  48^, 
and  north-westward  to  lat.  63°,  or  beyond,  while  sending  also  smaller 
streams  to  the  Pacific  Coast; 

In  connection  with  the  northerly  direction  of  ice-flow  here  ascertained,  Other  instanoee 
it  is  interesting  to  recall  the  observations  which  I  have  collected  in  agiaSation* 
recently  published  report  of  the  Geological  Survey,  relating  to  the 
northern  portion  of  the  continent  east  of  the  Mackenzie  River.f  It  is 
there  stated  that  for  the  Ai'ctic  coast  of  the  Continent,  and  the  Islands 
of  the  Archipelago  off  it,  there  is  a  considerable  volume  of  evidence  to 
show  that  the  main  direction  of  movement  of  erratics  was  northward. 
The  most  striking  facts  are  those  derived  from  Prof.  S.  Haughton*s 
Appendix  to  M'Clintock's  Voyage,  where  the  occurrence  is  described 
of  bouldei*s  and  pebbles  from  North  Somerset,  at  localities  100  and  135 
miles  north-eastward  and  north-westward  from  their  supposed  points  of 
origin.  Prof.  Haughton  also  states  that  the  east  side  of  King-William's 
Imnd  is  strewn  with  boulders  of  gneiss  like  that  of  Montreal  Island,  to 
the  southward,  and  points  out  the  general  northwai-d  ice-movement 
thus  indicated,  refen*ing  the  carriage  of  the  boulders  to  floating-ice  of 
the  glacial  period. 

The  copper  said  to  be  picked  up  in  large  masses  by  the  Eskimo,  near 
Princess-Royal  Island,  in  Prince-of-Wales  Strait,  as  well  as  on  Prince-of 
Wales  Island,  |  has  likewise,  in  all  probability  beon  derived  from  the 
copper-bearing  rocks  of  the  Coppermine  River  region  to  the  south, 
as  this  metal  can  scarcely  be  supposed  to  occur  in  place  in  the  region 
of  horizontal  limestone  where  it  is  found. 

Dr,  A.  Armstrong,  Surgeon  and  Naturalist  to  the  Investigator,  notes 
the  occurrence  of  granite  and  other  crystalline  rocks  not  only  on 
the  south  shore  of  Baring  Land,  but  also  on  the  hills  at  some  distance 

*Am.  Jonrn.  Sci.  and  Aria,  vol.  xiz.,  1855,  p.  Vi2. 

f  Notes  to  aooompany  a  Geological  Map  of  the  Northern  Portion  o^  the  Dominion  of  Canada 
East  of  the  Rocky  Mountains,  p.  67  R.,  Annual  Report  Qeol.  Surv.  Can.,  1886. 
I  D«  Ranee,  in  Nature,  vol.  xi.  p.  492. 
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from  the  shore.  These,  from  what  is  known  of  the  region,  must 
be  supposed  to  have  come  from  the  continental  land  to  the  south- 
ward. 

Dr.  Bessels,  again,  remarks  on  the  abundance  of  boulders  on  the 
shore  of  Smith's  Sound  in  lat.  81®  30',  which  ai'e  manifestly  derived 
from  known  localities  on  the  Greenland  coast  much  further  southward, 
and  adds :  "  Drawing  a  conclusion  from  such  observations,  it  becomes 
evident  that  the  main  line  of  the  drift,  indicating  the  direction  of  its 
motion,  runs  from  south  to  noHh."* 

It  may  further  be  mentioned  that  Dr.  B.  Bell,  has  found  evidence  of 
a  northward  or  north-eastward  movement  of  glacier  ice  in  the  northern 
part  of  Hudson  Bay,  with  distinct  indications  of  eastwai*d  glaciationin 
Hudson  Strait,  f  For  the  northern  part  of  the  great  Mackenzie 
valley  we  are  as  yet  without  any  definite  published  information,  but 
Sir  J.  Bichardson  notes  that  Lauren tian  boulders  are  scattered  west- 
ward over  the  nearly  horizontal  limestones  of  the  district. 
Two  great  Taken  in  conjunction  with  the  facts  for  the  more  northern  portion 

fiaoier-maases.  of  the  Continent,  already  pretty  well  known,  the  observations  here  out- 
lined would  appear  to  indicate  a  general  movement  of  ice  outward,  in 
all  directions,  fi*om  the  great  Laurentian  axis  or  plateau  which  extends 
from  Labrador  round  the  southern  extremity  of  Hudson  Bay  to  the 
Ai-ctic  Sea;  while  a  second,  smaller,  though  still  very  important  region 
of  dispersion — the  Coixiilloran  glacier-mass — occupied  the  Bocky 
Mountain  region  on  the  west,  with  the  northern  and  southei*n  limits 
above  approximately  given,  and  a  length,  in  a  north-west  and  south-east 
direction,  of  at  least  1200  miles. 

It  is  inexpedient  at  the  present  moment  to  enter  into  any  detailed 
discussion  of  the  glaciation  of  the  extreme  north-west,  as  Mr.  Mc- 
Connell's  observations,  made  in  the  prosecution  of  his  portion  of  the 
work  of  the  expedition,  are  likely  to  add  much  to  our  store  of  facts 
bearing  on  the  subject. 

It  may  be  added,  that  while  the  study  of  the  phenomena  of  the  glacial 
gaporteno©  of  period  is  One  not  without  its  bearings  on  economic  problems  even  in 
the  eastern  part  of  the  continent,  it  has,  in  British  Columbia  and  the 
Yukon  district,  a  direct  value  in  its  connection  with  the  distribution  of 
the  placer  gold  deposits  and  on  the  existence  and  position  of  the  buried 
channels  of  rivers  and  streams,  in  which  some  of  the  richest  of  those 
deposits  are  often  found  to  occur.  Thus  the  greater  part  of  the  "  fine  " 
gold  found  along  the  river-bai*s  and  banks  of  the  larger  sti*eams  in  the 
Yukon  district  is  doubtless  proximately    derived    from  the  gravels 

•  Nature,  vol.  ix. 

t  Annual  Report  QeoLSurv.  Canada,  1885,  p.  14  D.D.  and  Report  of  Progress,  1882-84,  p.  86 
D.D. 
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and  other  superficial  deposits  in  which  these  streams  have  re-excavated 
their  beds  since  the  period  of  glaciatioo.  By  the  general  dispei'sion 
and  intermixture  of  these  materials,  composed  of  the  dSbris  of  the  older 
rock  formations,  it  is  even  possible  that  the  existence  of  a  few  com- 
paratively limited  areas  of  great  richness  might  account  for  the  wide- 
spread aunferous  character  of  the  alluviums  of  the  Upper  Yukon  basin. 
In  the  former  direction  of  ico-movement,  and  consequently  that  of  its 
transport  of  material,  wo  obtain  an  important  clue  as  to  the  source  of 
the  finer  gold  which  may  now  be  found  in  any  particular  area.  This 
subject  is  too  wide  in  its  ramifications  to  be  followed  out  here,  but  it  is 
one  to  which  considerable  attention  bas  been  devoted,  and  to  which  1 
hope  to  return  at  an  early  date  in  greater  detail. 

Volcanic  Ash  Deposit. 

A  circumstance  of  some  interest  in  connection  with  the  later  super- Extent  of  the 
ficial  deposits  of  that  part  of  the  Upper  Yukon  basin  drained  by  the  *'^* ' 
liewes  and  Felly  rivers,  is  the  occurrence  of  a  wide-upread  layer  of 
volcanic  ash  or  pumiceous  sand.  The  existence  of  a  peculiar  white 
line  or  band  in  the  upper  parts  of  scarped  banks  along  the  river,  was 
first  remarked  not  many  miles  below  the  point  at  which  we  reached 
and  embarked  on  the  Felly.  As  its  character  was  not  at  first  under- 
stood, I  omitted  to  note  the  precise  point  at  which  it  was  firet 
seen  but  am  of  opinion  that  it  probably  extends  to  the  oast  of  the  place 
where  we  reached  the  river.  After  recognizing  its  character  and  im- 
portance, however,  it  was  looked  for  and  noticed  almost  continuously 
along  the  whole  couree  of  the  Felly,  as  far  down  as  the  mouth  of  the 
Macmillan,  beyond  which,  to  the  site  of  Fort  Selkirk  at  the  mouth  of 
the  Lewes,  it  was  not  distinctly  recognized,  but  according  to  Mi\  Mc- 
Oonnell  (1888)  it  extends  down  the  river  for  about  ten  miles  below 
Fort  Selkirk.  It  is  likewise  seen  along  nearly  the  whole  course  of  the 
Lewes,  being  last  noted .  at  the  narrows  between  Lake  Nares  and 
Sennett  Lake,  known  as  Caribou  Crossing.  * 

This  ash  deposit  appeal's  to  be  entirely  due  to  a  single  period  of  origm  of  the 
eruption.  It  is  homogeneous  in  character  wherever  seen,  forming  a*****^*' 
single  layer  not  divided  by  intercalations  of  other  material,  and  has 
been  spread  everywhere  over  the  entire  area  characterized  by  it.  It  is 
much  more  recent  in  date  than  the  white  silt  deposits,  which  are  the 
last  of  those  properly  referable  to  the  glacial  series,  having  been  de- 
posited after  the  river-valleys  were  excavated  in  the  glacial  materials, 
and  at  a  time  when  the  rivers  had  cut  down  nearly  or  quite  to  their 

^Ifoandaubeeqaeiitly  thatSohwatkahad  obserred  this  peooliar  layer  alone  the  Lewei  and 
eomet/jr  eharaeterised  it  as  avoloanio  ash.     Along  Alaska's  Great  Rirer,  p.  196. 
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present  levels,  a  fact  rendered  evident  by  the  eircamstance  that  it  over- 
lies the  deposits  of  river-  and  valley-gravels  and  sands  in  all  cases,  ex- 
cept in  those  of  some  low  river-flats,  where  these  deposits  sometimes 
cover  it  to  a  depth  of  several  feet.  In  most  places  it  is  overlain  merely 
by  the  suiface  soil  with  a  depth  of  six  inches  to  two  feet,  and  in  a  few 
instances  it  was  noted  as  constituting  the  actual  surface  of  teiTacee  of 
moderate  height,  the  present  forest  being  rooted  in  it. 
Mode  of  Tbe  ash  appears  to  have  fallen  tmnquilly,  much  in  the  manner  of 

th&knea?.*"^  snow  deposited  from  a  calm  atmosphere.  The  examination  of  scarped 
banks  along  the  two  rivera  showed  it  to  occur  near  the  surface  of 
teiTaces  about  200  feet  in  height,  as  well  as  on  lower  terraces  and  river- 
flats  down  to  within  about  ten  feet  of  the  actual  river-level  in  August 
and  September.  It  was  also  detected  in  some  places  on  the  sloping  fi*ont8 
of  terraces.  The  thickness  of  the  layer  was  no  doubt  originally  pretty 
uniform,  and  it  still  retains  this  uniformity  where  it  rests  upon  wide 
flat  terraces.  Its  average  normal  thickness  for  the  Pelly,  as  a  whole, 
was  estimated  at  about  five  inches,  but  this  is  somewhat  exceeded 
along  the  part  of  the  river  immediately  above  the  Macmillan.  On  the 
Lewes,  below  Eink  Rapid,  its  normal  thickness  is  about  a  foot,  but 
above  this  point  it  becomes  much  less  and  where  last  seen,  at  Caribou 
Crossing,  is  not  over  half  an  inch  thick,  and  only  to  be  recognized  when 
carefully  looked  for. 
Local aocumu-  ^^  addition  to  these  diffei^nces  in  normal  thickness,  however,  and 
lation.  much  more  striking  than  them,  is  an  irregularity  due  to  local  circum- 

stances. Thus  in  hollows,  and  particularly  when  these  occur  at  the 
foot  of  steep  slopes,  the  material  has  evidently  been  washed  together 
by  rains  occurring  shortly  after  its  deposit,  and  sometimes  attains  a 
thickness  of  as  much  as  three  feet.  In  coiTOspondence  with  this  it  has 
been  completely  removed  from  some  sloping  or  exposed  surfaces.  The 
same  local  circumstances  explain  the  varying  dapth  in  different  locali- 
ties of  the  soil  or  oi'dinary  sand  which  overlies  the  ash  deposit. 

Where  the  ash  deposit  rests  undisturbed  upon  the  original  surface, 
this  appeal's  very  generally  to  be  a  yellowish  or  reddish  quartzose 
sand.  TJiere  are,  in  some  cases,  remains  of  burat  trees  at  the  base  of 
the  layer,  and  traces  of  similar  forest  fires  ai*e  found  as  well  in  the  sand 
or  soil  overlying  it. 

So  far  as  the  observations  I  was  able  to  make  so,  the  volcanic  ash  is 
Sooroe  of  the  ^  ' 

ashdepoflit.      thicker  On  the  lower  part  of  the  Lewes  than  elsewhere,  and  the  thickest 

part  of  the  8eposit  on  the  Pelly  lies  nearly  due  east  of  the  portion  of 

the  Lewes  just  rcfeiTed  to.    The  greater  mass  of  the  deposit  in  that 

direction,  seems  to  show  that  it  was  derived  from  the  westward,  and  a 

line  drawn  aci-oss  the  portions  of  the  Pelly  and  Lewes  above  defined,  lies 

between  the  62nd  and  63rd  parallels  of  latitude,  with  a  nearly  east-and- 
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west  bearing,  so  that  if  produced  to  the  westwaixl  it  would  pass,  at  a 
distance  of  about  200  miles,  through  the  mountain  region  near  the 
Copper  Kiver,  of  Alaska,  which  includes  Mount  Wrangell.  Mount 
Wrangell  is  the  nearest  known  volcano,*  and  this  or  one  of  the 


^^"2  J^Jfc^J^-^'s^"^-  -ilZ"^- 


Kiver  level. 

/ 

Fig.  1.     RELATIONS  OF  ASH-BE>D  ON  THE  LEWES  HIVBR. 

a.  Soil.    b.  Ash-bod.    e.  Stratified  sands  and  gravels,    d.  Boried  drift-wood. 
e.  Stratified  gravels. 

neighbouring  mountains  in  the  same  group,  may  not  improbably  have 
been  the  source  of  the  material  which  has  been  so  widely  spread  over 
the  Upper  Yukon  basin.  It  should  be  slated,  however,  that  the  Indians 
report  tho  existence  of  a  burning  mountain  near  the  head- waters  of 
the  White  Eiver,  and  that  it  is  uncertain  whether  this  report  refers  to 
Mount  Wrangell  or  to  some  still  unknown  mountain  which  may  be 
even  nearer  to  the  district  here  described. 

Eespecting  the  date  of  tho  eruption  to  which  the  ash-bed  is  due,  very  jy,^^  ^f  ^^ 
little  can  bo  said  with  certainty.  As  already  noted,  the  rivers  have  not  «™p^*o»- 
certainly  cut  their  beds  perceptibly  deeper  since  tho  deposit  occurred 
on  their  flood-flats,  so  that  the  period  to  which  it  belongs  cannot  be  an 
exceedingly  remote  one.  It  was  further  observed  in  one  place,  on  the 
Lewes,  to  rest  upon  stratified  sands  a  few  feet  thick,  which  in  turn 
overlie  a  mass  of  drift  logs  still  quite  sound  and  undecayod.  This 
fact,  with  the  general  appearance  and  mode  of  occurrence  of  the  de- 
posit, leads  me  to  believe,  that  while  the  eruption  must  have  happened 
at  least  several  hundreds  of  years  ago,  it  can  scarcely  be  supposed  to 
have  taken  place  more  than  a  thousand  years  before  the  present  time. 
Ball,  in  his  work  on  Alaska,  gives  a  list  of  volcanic  eruptions  (derived 
from  Grenwingk)  which  have  occurred  in  the  Aleutian  Islands  and 
along  the  western  part  of  the  Alaskan  Coast  from  the  year  1690.  f 
While  it  is  quite  improbable  that  any  of  these  was  connected  with  the 
formation  here  described,  it  is  interesting  to  note  that  great  quantities 

*  See  lieat.  H.  T.  Allen's  Reoonnaissanoe  in  Alaska,  Washington,  GoTemment,  1887. 
t  Alaska  and  its  Resonrees,  1870,  p.  406.  * 
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of  ash  were  observed  to  fall  on  several  occasions,  notably  in  1825,  when 
the  whole  peninsala  of  Alaska  was  covered  with  black  ashes. 

That  the  eruption  of  which  the  occuiTcnce  is  mai'ked  bj  the  ash-bed 
of  the  Lewes  and  Felly,  was  on  a  great  scale,  is  sufficiently  evident 
from  the  extent  of  the  deposit;  which  must  necessarily  be  very  much 
greater  than  the  area  to  which  the  present  observations  refer.  By 
drawing  a  line  such  as  to  include  the  outer  limits  of  the  observed  ex- 
tent of  the  ash,  a  roughly  triangular  area  of  about  25,000  square  miles 
is  outlined,  and  if  we  assume  the  average  depth  of  the  layer  over  this 
area  alone  to  be  three  inches,  the  mass  represented  would  be  equivalent 
to  a  pmm  one  mile  square,  with  a  height  of  6240  feet  or  (making 
allowance  for  interapaces  in  the  comminuted  material)  equal  to  nearly  a 
cubic  mile  of  rock. 

It  has  not  been  considered  necessaiy  to  make  a  complete  examination 
of  the  character  of  this  ash.  In  appearance  it  is  a  fine,  white,  sandy 
material,  with  a  harsh  feeling  when  i*ubbed  between  the  fingers 
Microscopically  it  is  found  to  consist  chiefly  of  volcanic  glass,  part  being 
meraly  frothy  and  pumiceous,  but  of  which  the  greater  poi^tion  has 
been  drawn  out  into  elongated  shreds,  frequently  resembling  the  sub- 
stance known  as  '^  Pelo*s  hair/'  in  which  the  enclosed  vesicles  become 
more  or  less  completely  tubular.  In  addition  to  this  glass,  fragments 
and  small  perfect  examples  of  sanadiue  felspar  crystals  occur  together 
with  portions  of  minute  crystals  of  hornblende  and  probably  of  other 
minerals. 


The  Stikine  Biyer. 

General  Features, 

BiTer  eati  Since  the  year  1873,  when  the  placer  gold  mines  of  Cassiar  were 

OMu?RaDgeg.  first  developed,  the  Stikine  Biver  has  become  a  somewhat  important 
avenue  of  communication  from  the  coast  to  the  interior  of  the  northern 
part  of  British  Columbia.  Like  the  Fi*aser,  the  Skeena,  the  Nass  and 
several  other  smaller  streams,  it  rises  to  the  east  of  the  broad  belt  of 
mountains  which  constitutes  the  Coast  Banges,  and  cuts  completely 
through  this  belt  with  a  nearly  uniform  gradient.  In  size  and  general 
character  the  Stikine  closely  resembles  the  Skeena,  which  reaches  the 
coast  200  miles  further  south.  It  is  navigable  for  stern-wheel  steamei*8 
of  light  draft  and  good  power,  to  Glenora,  126  miles  from  Bothsay 
Point,  at  its  mouth,  and  under  favourable  circumstances  to  Telegraph 
Creek,  twelve  miles  farther.  Above  Telegi*aph  Creek  is  the  **  Great 
Caflon"  which  extend  for  many  miles  and  is  quite  impassable  either 
for  steamers  or  boats,  though  traversed  by  miner»  in  winter  on  the 
ice.    The"  head-watei*s  of  the  Stikine  are  unknown,  but  lie  for  the 


fioato  to  the 
interior. 
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most  part  to  the  south  of  the  58th  parallel  of  north  latitude,  in  a  coun- 
try said  to  be  very  mountainous,  interlocking  there  with  northern 
branches  of  the  Nas^s  and  western  feedera  of  the  Black  or  Turnagain 
River,  a  tributary  of  the  Liard.  From  Teleorraph  Creek,  the  head  of 
navigation,  a  pack-trail  bixty-two  miles  and  a-half  in  length,  constructed 
by  the  British  Columbian  Government,  follows  the  valley  of  the 
Stikine,  generally  at  no  gi*eat  distance  from  the  river,  and  eventually 
crosses  from  the  Tanzilla  or  Thii<d  North  Fork  to  the  head  of  Dease 
Lake,  which  may  be  regaitled  as  the  centre  of  the  Cassiar  mining 
district.  This  route  has  long  been  known  to  the  Indians,  the  Stikine 
having  been  to  them  from  time  immemorial  an  important  avenue  of 
trade,  by  which,  as  by  the  Skeena,  the  coast  tribes  penetrated  a  con- 
siderable distance  inland. 

My  pei'sonal  acquaintance  with  the  Stikine,  as  far  as  Telegraph  Creek,  Informafion 
was  such  only  as  could  be  made  from  the  deck  of  the  little  steamer  in 
which  we  ascended  the  river  to  that  point,  and  merely  enabled  me  to  note 
the  main  features  of  the  valley.  This  was  supplemented,  however,  by  the 
observations  of  Mr.  McConnell,  who  remained  behind  for  the  pui*pose 
of  making  a  micrometer  survey  of  the  river  from  the  furthest  point 
reached  by  Mr.  Hunter's  survey  of  1877  to  Telegraph  Creek.  Mr. 
McConneira  notes  and  map  with  specimens  collected  by  him  have  been 
oonsulted  in  the  following  sketch  of  the  river,  and  are  drawn  upon 
paHiciilarly  in  i*espect  to  its  geological  features. 

As  the  result  of  Mi*.  McConnell's  survey,  taken  in  conjunction  with  Map  of  the 
that  of  Mr.  Hunter,  we  are  now  for  the  first  time  in  possession  of  a  "^*'' 
correct  map  of  the  river  to  the  head  of  navigation.  The  best  general 
map  of  the  river  and  route  to  Dease  Lake  previously  in  existence,  was 
A  sketch  made  by  Mr.  G.  B.  Wi-ight  and  published  in  the  report  of  the 
Minister  of  Mines  of  British  Columbia  in  1875.  This  map  also  includes 
Dease  Lake  and  part  of  the  Dease  Eiver,  and  I  may  take  this  oppor- 
tunity of  stating  that  much  credit  is  due  to  Mi\  Wright  for  its  general 
accuracy,  taking  into  consideration  the  circumstances  under  which  it 
was  made. 

The  general  trend  of  the  Stikine  valley  for  twenty  miles  from  the  Trend  of  the 
isea,  is  east-and-west,   corresponding  in  direction  to  Bradfield  Canal,  ™*^^    *^* 
which  penetrates  the  coast  thirty  miles  to  the  south,  and  alscf  to  paii; 
of  the  northern  portion  of  Behm  Canal  and  Burroughs*  Bay,  still 
foi'ther  south.    At  this  distance  from  the  coast  the  river  bends  through 
a  quadrant  of  arc,  and  assumes  a  nea]*ly  due  north  direction,  which  it 
maintains  for  about  sixty-six  miles,  beyond  which  the  valley  is  con- 
tinued  in   a  nearly  direct  north-eastward  course  to  the  vicinity  of 
Dease  Lake,   but  in  its  upper  portion  is  occupied,  not  by  the  main 
river    but   by  the  Tanzilla  or  Third  North   Fork,  the  main  river 
entering  this  continuous  valley  fifom  the  southwai-d. 
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TheCoaat  The    particular    range   of  the    Coast    Mountains,    which     locally 

MooBtains.  assumes  a  culminating  or  axial  character  on  the  Stikine,  is  that 
which  is  traversed  by  the  river-valley  near  the  great  bend  above 
alluded  to.  As  seen  from  the  sea,  at  some  distance  off  shore,  it  is 
notably  higher  and  rougher  to  the  north  of  the  river-valley  than  to  the 
south  of  it,  and  is  surmounted  by  shai^p,  jagged,  rocky  pinnacles  in 
some  places.  The  highest  summits  in  this  range  here  probably 
average  about  8000  feet,  It  carries  much  snow  throughout  the  year^ 
and  in  it  are  the  sources  of  the  principal  glaciers  which  debouch 
along  the  north-and-south  part  of  the  river  above  the  groat  bend. 
The  inland  border  of  the  Coast  Mountains  may  be  said,  on  the  Stikine, 
to  be  near  Glenoja,  giving  a  transverse  width,  fi'om  the  coast,  for 
this  rugged  belt  of  country  of  nearly  eighty  miles. 
Current  of  the  ^^^  Current  of  the  navigable  portion  of  the  Stikine  is  swift  through- 
rirer.  q^^^^  (jq^  there  are  no  rapids  properly  so  called,  though  the  Little  CaiSLon 

(fifty-three  miles  above  the  great  bend)  forms  a  serious  impediment  to 
navigation  when  the  river  is  at  its  highest  stage  in  June  or  July,  in 
consequence  of  the  great  velocity  of  the  cuiTcnt  in  this  narrow  and 
rocky  though  deep  gorge.  Near  the  mouth  of  the  river  the  current 
scarcely  surpasses  two  miles  an  hour,  but  it  increases  as  the  river  is 
ascended,  till  it  attains  a  rate  of  six  to  seven  miles  in  many  places 
between  the  great  bend  and  Telegraph  Creek,  the  swifter  water  being 
chiefly  met  with  above  the  Little  Canon.  The  average  rate  of  flow  of 
the  navigable  portion  of  the  river  must  be  about  five  miles  an  hour. 
The  width  of  the  Stikine  immediately  opposite  Telegraph  Creek  was 
found  on  May  29th  to  be  480  feet  only,  but  it  is  here  deep,  and  had  a 
velocity  of  6*08  miles  per  hour,  as  determined  from  several  observa- 
tions. A  few  days  later  it  was  rising  fast,  and  the  velocity  was 
considerably  greater. 
Navigation.  Stern-wheel  8teamei*s  for  the  navigation  of  the  river  should  have  good 

engine  power,  and  should  draw  not  more  than  four  feet  of  water  when 
loaded. 

The  height  of  the  river  above  sea-level  at  Telegraph  Creek,  as  deduced 
from  simultaneous  barometi-ic  observations  at  the  mouth  and  at  this 
place,  is  540  feet,  giving  an  average  fall  of  over  four  feet  to  the  mile 
by  the  course  of  the  stream.  The  actual  fall  on  the  upper  part  of  this 
length  of  the  river  must,  however,  considerably  exceed  this  figure^ 
while  that  of  the  lower  portion  is  inconsiderable.  Under  ordinary 
circumstances  the  ascent  of  the  river  to  Telegraph  Creek,  with  a 
suitable  steamer,  occupies  about  three  days,  and  it  is  generally  neces> 
sary  to  caiTy  a  line  ashore  at  a  few  places.  The  extensive  flats 
near  the  mouth  of  the  river  render  it  necessaiy  to  enter  it  about 
high-tide.    Mr.  Hunter  ascertained  that   the    channel    across  these 
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flats  has  from  one  to  two  feet  only  of  water  at  low  tide.  A  consider- 
able pi-oportion  of  the  ti*affic  is  carried  on  by  Indians  with  canoes,  and 
the  Stikine  Indians  are  very  expert  in  all  the  necessary  operations  of 
tracking  and  poling  in  swift  water.  * 

Notes  on  the  dates  of  opening  and  closing  of  the  river  will  be  foand 
on  page  60  b. 

The  entrance  to  the  Stikine  from  the  sea  is  not  distinguishable  in  its  Lower  part  of 
main  orographic  features  from  that  of  many  of  the  salt-water  inlets  by  time  an  inlet, 
which  this  part  of  the  West  Coast  is  dissected.  The  lower  portion  of 
this  river- valley  may,  in  fact,  be  regarded,  like  that  of  the  correspond- 
ing part  of  the  Skeena,  as  an  inlet  which  has  beconie  filled  with  detri- 
tus in  consequence  of  the  great  size  and  sediment-carrying  capacity  of 
the  river  which  has  emptied  into  it.  Unlike  the  Skeena,  however,  the 
ddbris  bi*ought  down  has  in  this  case  been  projected  ?eawai*d  so  as  to 
completely  block  the  wide  channel  between  the  mainland  coast  and 
Mitkoff  Island  with  shallow  tide-flats  and  bars,  above  which  several 
smaller,  high,  rocky  islands  project.  The  mountains  immediately  bor- 
dering the  valley  of  the  Stikine  at  its  seawai-d  entrance  are  from  2000 
to  3000  feet  in  height,  and  rise  abruptly  from  the  wide  alluvial  flats, 
through  which  the  river  there  winds,  often  without  oven  touching  the 
lower  spui<s  of  the  hills. 

The  flats  are  generally  covered  with  fine  groves  of  Cottonwood,  Character  of 
mingled  with  spruce  and  other  trees,  and  are  often  cut  through  Caflon.  * 
by  sloughs  and  channels,  which  become  so  numerous  in  some  places 
as  to  render  it  difficult  to  decide  which  is  entitled  to  rank  as  the  main 
stream.  The  valley-bottom  maintains  an  average  width  of  from  two 
to  three  miles  as  far  up  as  the  Little  Canon,  which  place  may  be 
regarded  as  nearly  marking  the  head  of  the  old  salt-water  inlet  which 
has  been  silted  up  by  the  river.  The  caflon  is  about  three-fifths  of  *a 
mile  long,  and  in  places  not  more  than  fifty  yai-ds  wide.  It  is  bordered 
by  massive  granite  cliffs,  200  to  300  feet  in  height,  above  which,  on  the 
west  side,  rugged  mountain  slopes  rise.  On  the  east,  are  low  rocky 
hills  representing  part  of  a  former  spur  of  the  movjitain,  through 
which  the  caflon  has  been  cut.  A  tract  of  low  land  separates  these  hills 
from  the  eastern  side  of  the  main  valley,  and  it  is  difficult  to  explain 
under  what  circumstances  the  river  has  taken  its  present  coui*6e. 

For  some  distance  above  the  Little  Caflon  the  Stickine  valley  appears  y^^^^  ^j^^ 
to  cut  very  obliquely  thwugh  a  series  of  somewhat  irregularly  parallel  ^*^*^®  Caflon. 
ranges.  Eight  miles  further  up  is  the  "  Kloochman  Caflon,"  which  to 
some  extent  repeats  the  features  of  the  last,  but  it  is  nearly  300  feet  in 
width  and  offers  no  impediment  to  navigation.  At  four  miles  above  the 
"Kloochman  Caflon"  is  the  so-called  "Grand  Rapid,"  which,  in  con- 
sequence of  recent  changes  in  the  river,  is  now  by  no  means  formid- 
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able,  though  the  water  is  still  particularly  swift  and  the  river  wide 
and  shallow.    Here  the  valley  begins  very  markedly  to  open  out,  the 
mountains  retiring  further  fi'om  the  river  and  decreasing  in  altitude, 
'  while  irregular,  basaltic  hills,  of  no  gi*eat  height  appear  between  the 

river  and  the  bases  of  the  mountains.  This,  taken  in  conjunction  with 
the  dry  climate  which  characterizes  the  country  to  the  east  of  the 
mountains,  and  the  fact  that  most  of  the  slopes  ha\ie  been  bared  of 
timber  by  fire,  gives  an  entirely  different  aspect  to  the  landscape. 
Iikoot  RiYer.  '^^^  Stikinc  is  joined  by  some  important  tributaries  in  the  part  of 
its  course  above  described,  though  none  of  these  have  yet  been  examined 
in  detail.  The  Iskoot  or  Skoot,  which  flows  in  from  the  eastward 
about  thirty-five  miles  from  the  mouth,  or  just  within  the  locally  cul- 
minating range  of  the  Coast  Mountains,  is  known  to  be  navigable  for 
some  distance  by  canoes,  and  one  branch  is  said  to  head  not  far  fi*om 
the  extremity  of  Portland  Canal,  to  the  southward.  By  following 
this  river  to  its  head  and  there  making  a  portage,  the  Indians  are 
reported  to  be  able  to  reach  the  Nass  Biver  without  difficulty.  The 
Iskoot  has  been  prospected  by  a  few  minera,  but  apparently  without 
any  notable  result,  though  the  Indians  report  the  occurrence  of  coal. 
The  northern  branch  of  the  Iskoot,  to  the  east  of  the  Coast  Mountains, 
was  traversed  in  1867  by  P.  J.  Leech,  of  the  Western  Union  Telegraph 
Exploration  Sui'vey,  who  crossed  from  it  to  the  head  of  the  First  South 
Fork  of  the  Stikine.  The  valley  is  there  reported  to  be  fi-om  2500  to 
3700  feet  above  sea-level,  generally  timbered,  but  with  some  open, 
grassy  slopes. 
Bead  Biver  About  seven  miles  below  the  Little  Canon,  the  valley  of  the  Scud 

Eiver  opens  to  the  east,  but  the  exact  position  of  the  mouth  of  the 
stream  has  not  been  fixed  on  the  map.  Some  gold  has  been  found  by 
prospectors  on  this  stream,  but  no  workable  placer  deposits.  It  is  said 
to  head  in  a  low  country  behind  the  Coast  Mountains,  and  if  this  be 
ooiTCCt,  must  nearly  inosculate  with  branches  of  the  Iskoot  and  First 
South  Fork  of  the  Stikine. 
Clearwater  Six  miles  above  **  Kloochman  Cafion,"  the  Clearwater  Eiver  enters 

^^®''  the  Stikine  on  the  west  side,  by  several  mouths.     This  is  a  stream  of 

considerable  size,  and  is  navigable  for  canoes  for  some  distance.     It  is 
said  to  head  near  the  sources  of  one  branch  of  the  Taku  River,  and  is 
noted  by  the  Indians  on  account  of  the  great  number  of  salmon  which 
ascend  it. 
First  South  ^^®  Firat  South  Fork  joins  the  Stikine  about  a  mile  and  a-half  below 

Fork.  Telegraph  Creek.    It  is  a  large  turbid  stream,  and  for  a  number  of 

miles  from  the  main  river,  flows  in  a  rough  naiTOW  gorge,  between 
high  hills  and  mountains.  Further  up,  according  to  the  Telegiaph 
Exploration  sketch,  it  is  boi-dered  by  level,  partly  timbered  terraces  or 
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"benchee."  The  summit  between  its  bead-waters  and  those  of  the 
Iskoot,  on  the  route  followed  by  Mr .  Leech,  is  given  on  his  authority 
at  5000  feet    Salmon  do  not  ascend  this  stream. 

Telegraph  Creek  is  an  inconsiderable  stream,  which  falls  rapidly  to  Teiemph 
tbo  river  through  a  narrow  rocky  cleft  in  the  bordering  hills  of  the  ^norSu* 
right  or  north-west  bank  of  the  Stikine.  Its  name  is  duo  to  the 
fact  that  here  the  Western  Union  Telegraph  line  was  intended  to 
cross  the  Stikine.  The  little  town  of  Telegraph  Creek  occupies  the 
narrow  delta  of  the  stream  and  the  lower  terraces  bordering  it  on  both 
sides,  its  site  being  identical  with  that  of  ''  Fort  Mumford "  of  the 
older  maps.  Glenora,  twelve  miles  below  Telegraph  Creek  and  on  the 
same  side  of  the  Stikine,  consists  of  a  single  i*ow  of  houses  built  along 
the  edge  of  the  river  at  the  foot  of  a  steep  bank.  Both  places  were  at 
one  time  busy  little  towns,  but  are  at  present  very  much  I'educed  in 
importance,  though  I  believe  it  will  probably  not  be  long  before  further 
mining  developments  in  the  Cassiar  dietrict  will  lead  to  the  renewal 
of  their  activity. 

Glaciers. 

The  glaciei'8  constitute  one  of  the  most  remarkable  features  of  this  PreFions  notes 
part  of  the  Stikine  valley.  There  are  a  number  of  these  on  both  sides  ^^  ^®  «1aoIo». 
of  the  river,  in  its  lower  part ;  but  four  only  of  special  importance,  all  of 
which  aro  sitaated  to  the  west  of  the  river,  and  all  but  the  first  on  the 
eastern  slopes  of  the  most  massive  central  ranges  of  the  mountainous 
region.  The  only  detailed  previous  notice  of  these  glaciers  is  that 
given  in  a  report  by  W.  P.  Blake.*  Mr.  Blake's  account  of  the 
glaciers  is  transcribed  in  the  Fifth  Annual  Eeport  of  the  United 
States  Geological  Survey,  where  it  is  placed  under  the  some- 
what misleading  title  of  Glaciere  of  "Alaska."  Two  of  the  glaciers 
are  illustrated  in  the  last-mentioned  volume  by  reproductions  of  photo- 
graphs taken  under  the  direction  of  Dr.  J.  W.  Powell,  Superintendent 
of  Indian  Affaii*s  in  British  Columbia.  That  named  the  '^  Orlebar 
Glacier"  represents  pai't  of  the  front  of  the  Great  Glacier  of  the 
miners  and  of  Mr.  Blake's  map.  The  "  Bernard  Glacier  "  I  am  unable 
to  identify  with  any  certainty,  but  the  illustrations  evidently  repre- 
sents part  of  either  the  Flood  or  Dirt  Glacier. 

Mr.  John  Muir,  who  spent  some  time  on  the  Stikine  in  1879,  gives 
an  interesting  popular  description  of  its  glaciei*s  in  a  letter  dated  from 
Sitka  in  December  of  that  year,  and  published  in  the  San  Francisco 
Bulletin.  Mr.  Muir  infoims  me  that  no  more  systematic  account  of  his 
observations  in  this  region  has  yet  been  made  public.    The  glaciers 

*GtOKiiphioal  notes  upon  BuMian  Amerioa  and  the  Stikeeo  Rirer.  W.  P.  BUke,  Wuhmffton, 
Gwenunent.    1868. 
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are  also  noticed  at  some  length  in  an  account  of  a  trip  on  the  Stikine 
by  Mr.  W.  H.  Bell  in  Scribner's  Monthly,  1879,  Yol.  XVII.  The  accom- 
panying iilastrations,  though  striking  And  artistic,  have  been  idealized 
so  far  as  to  be  scarcely  recognizable. 

Little  Glacier.  The  glacier  known  as  the  Fii*8t  or  Little  Glacier  by  the  minei-s 
(named  the  Popoff  Glacier  by  Blake)  fills  a  high  valley  on  the  north 
side  of  the  river,  about  ten  miles  from  its  mouth.  As  seen  from  a  dis- 
tance it  offers  no  features  of  particular  interest,  resembling  many  other 
minor  glaciers  of  the  Coast  Mountains. 

Gnat  Giaoier.  The  next  and  most  important  glacier,  is  that  universally 
known  on  the  river  as  the  Great  Glacier,  and  so  named  also  by 
Mr.  Blake,  who  gives  an  excellent  description  of  its  main  features. 
The  high  snow-fields  from  which  this  glacier  must  take  its  rise  are 
not  seen  from  the  river,  the  glacier  entering  the  wide  valley  of  the 
Stikine  nearly  at  right-angles,  through  a  break  in  the  mountains 
two  to  three  miles  distant  from  the  river  bank.  Before  entering 
the  Stikine  valley,  the  glacier  has  a  width  estimated  at  fi'om  one- 
half  to  three-quarters  of  a  mile,  but  upon  freeing  itself  from  the  bor- 
dering mountains  immediately  expands  in  a  fan-like  manner,  its  actual 
.  front  upon  the  river  being  from  three  to  three  and  a-half  miles  in 
width.  The  slope  of  the  surface  of  the  glacier  where  it  issues  from  the 
mountains  was  estimated  —  as  seen  at  right  angles  —  at  above  five 
degrees.  Beyond  this  point  it  flattens  out,  and  portions  of  the  surface 
become  extremely  rugged,  breaking  off  near  the  front  in  series  of 
descending  steps,  as  described  by  Mr.  Blake.  When  seen  by  us,  on 
the  20th  of  May,  much  of  the  surface  was  still  covered  by  the  new- 
snow  of  the  preceding  winter,  but  notwithstanding  this,  a  great  quan- 
tity of  rocky  dibris  was  visible,  giving  a  grey  tint  to  portions  of  the 
ice.  The  front  of  the  glacier  appears  to  be  quite  close  to  the  edge  of 
the  river,  but  is  actually  about  a  thii*d  of  a  mile  distant  at  the  nearest 
points.  This  interval  is  occupied  by  moraines  and  marshy  pools,  the 
outer  tier  of  moraines,  or  that  nearest  to  the  river,  forming  wooded 
hills  about  one  hundred  and  fifty  feet  high.  The  newer  moraines 
were  partly  covered  and  overridden  by  the  front  of  the  decaying  ice. 
Large  streams  issue  from  beneath  the  ice,  the  position  of  outflow 
frequently  changing  from  year  to  year. 

Next  to  its  size,  the  most  remarkable  feature  about  this  glacier 
is  the  regularit}'  of  the  fan-like  form  in  which  it  terminibtes.  It 
resembles  in  this  respect  the  Davidson  Glacier  on  Lynn  Canal. 

ReeeMion  of        The  minei's  state,  that  during  the  few  years  which  they  have  known 

thegiader.  ^j^^  Stikine  the  Great  Glacier  has  steadily  and  notably  receded,  though 
the  total  amount  of  such  recession  can  evidently  not  have  been  more 
than  the  distance  from  the  wooJled  bordering-moraine  to  the  present 
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ice-front.  The  Indians  relate  as  a  tittdition,  that  at  a  former  period 
the  glacier  stretched  completely  across  the  valley,  the  Stikine  passing 
beneath  the  ice  through  a  tunnel-like  opening.  It  is,  however,  im- 
possible to  determine  whether  this  is  a  remembered  fact  or  a  fancied 
inference.  Curiously  enough,  a  copious  hot  spring  is  situated  imme- 
diately opposite  the  glacier  on  the  east  side  of  the  Stikine  valley. 

Ten  miles  above  the  Great  Glacier,  and  also  on  the  west  side  of  the  Dirt  Glacier, 
valley,  is  the  Dirt  Glacier,  so  named  by  the  miners  because  of  the  great 
quantity  of  rocky  debris  with  which  its  surface  is  covered.*  This  is 
much  smaller  than  the  last,  having  a  width  estimated  at  a  quarter  of  a 
mile,  but  possibly  greater  than  this.  Like  the  Great  Glacier,  it  comes 
quite  down  on  the  river-flats. 

The  last  important  glacier,  sixteen  miles  still  further  up  the  river,  is  Flood  Qiaoier. 
the  Flood  Glacier.  This  also  comes  down  to  the  level  of  the  river-flats, 
bat  does  not  closely  approach  the  river.  From  the  valley  of  this 
glacier  a  great  rush  of  water  occurs  almost  every  year  towai'ds  the 
end  of  the  summer.  This,  no  doubt,  arises  from  the  blocking  by  the 
glacier  of  the  mouth  of  some  lateral  valley  in  which  a  lake  is  formed 
and  from  time  to  time  breaks  thi'ough  the  glacier  dam.  The  quan- 
tity of  water  thus  liberated  is  so  great  as  to  raise  the  river  from  a  low 
etage  to  half-flood  level  for  a  short  time.  There  is  a  large  quantity  of 
debris  also  on  this  glacier,  though  less  than  on  the  last. 

Geological  Notes  on  the  Stikine. 

The  only  information  as  to  the  geology  of  the  Stikine,  up  to  the^^  gj^^,^ 
present  time,  has  been  that  embodied  in  notes  in  Mr.  Blake's  report,  «>^«®'^'^<^°*' 
already  referred  to,t  and  these  include  the  lower  portion  of  the  river 
alone,  as  his  furthest  point  was  a  few  miles  above  (he  Little  Canon. 
The  results  of  Mr.  Elake*s  examination  are  by  himself  summed  up 
in  the  following  terms : — "  The  mountains  of  the  Stikine  valley, 
from  the  Little  Cafion  down  to  near  the  coast,  are  formed  of  syenite 
and  granite,  with  some  metamorphic  beds  at  intervals.  The  walls 
^f  the  Little  Cafion  are  granite.  At  the  mouth  of  the  river,  and  below 
the  Indian  villages,  the  rocks  are  quite  diflerent,  being  formed  of 
the  groat  sandstone  and  shale  formation  already  described.  The 
direction  of  uplift  of  these  strata  is  about  N.  80°  W.  magnetic.  This 
formation  is  some  thousands  of  feet  thick,  and  resembles  the  rocks 
of  San  Fi-ancisco,  but  is  more  changed  by  metamorphic  action.  They 
are  probably  of  the  secondary  period.     It  appears  to  pass  into  mica- 

*  AIbo  so  named  on  aketoh  map  in  Report  on  Cufltoms  District,  Public  Serrioe  and  Resoaroes 
«f  Alaaka  Territory,  by  W.  O.  Morris,  18:9. 

t  Mr.  Blake's  notes  on  the  geology  of  the  rirer  are  also  giren  in  Petermanns  Mitteilnngen, 
▼0I.Z.IS6L 
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slate  just  above  the  site  of  an  old  stockade  or  fort  of  the  Hudson  Bajr 
Company,  where  I  found  a  locality  of  garnets  like  those  of  Monroe,  in 
Connecticut."* 
Rookfl  of  The  rocks  seen  along  the  west  shore  of  Wrangell  Island,  in  the  vicin- 

SSnl.*^^  it.y  of  the  town  and  harbor,  are  chiefly  black,  flaggy  argillites,  remark- 
ably uniform  and  regular  in  their  bedding  and  with  a  westwaixi  dip. 
They  are  considerably  indurated  and  contain  small  staui'olite  crystals 
in  some  layers,  while  on  the  surface  of  others  crystals  of  mica  hav& 
been  developed.  Similar  rocks  ai'e  found  on  other  parts  of  the  coast, 
both  to  the  north  and  south,  and  from  a  lithological  point  of  view, 
they  much  resemble  the  Triassic  argillites  of  the  Queen  Charlotte 
Islands,  though  no  fossils  were  found  at  this  place.  The  ridge  behind 
the  town  of  VVrangell  is  chiefly  composed  of  i-ather  tine-grained  grey 
granite,  which  is  probably  intrusive  and  may  have  been  the  cause  or 
the  incipient  crystallization  observed  in  the  argillitee.  The  north 
point  of  the  island  is  formed  of  similar  granite,  probably  a  continuation 
of  the  same  mass. 
Rooks  at  month  On  Crossing  to  the  mainland,  to  the  eastward,  mica-schists  and  gran- 
0  nrer.  j^.^^  ^^.^  ^^^  with,  and  beyond  Eothsay  Point  (which  may  be  regai-ded 

as  the  entrance  to  the  Stikine  River)  granitic  rocks  only  were  seen  for 
some  miles.     Near  Eothsay  Point,  at  a  short  distance  from  the  shore, 
GametB.  ^  *^^  locality  from  which  are  obtained  fine  claret-colored  garnet  crys- 

tals, sometimes  an  inch  or  more  in  diameter.  The  matrix  of  these,  as 
seen  in  hand  specimens,  is  a  dark,  highly  crystalline  mica-schist,  but 
the  locality  was  not  visited.  The  general  strike  of  the  rocks  west  of 
Eothsay  Point  is  about  S.  35°  E.,  with  prevailing  westward  dips. 
Rothsay  Point  Prom  Eothsay  Point  to  the  Great  Glacier,  the  mountains  bordering 
GiSiof!  ^^^  river  are  chiefly  composed  of  granites  and  granitoid  rocks.    These 

alternate  with  gneissic  and  schistose  rocks  of  similar  composition, 
including  mica-schists;  but  massive  granites  probably  form  much  the 
greater  part  of  the  whole.  The  granites  are  usually  grey  in  colour,  and 
contain  both  hornblende  and  mica,  with  white  felspara,  which  are  often 
porphyritic,  giving  the  rock  a  spotted  appearance.f  Some  varieties 
become  granitoid  diorite,  while  others  are  highly  quartzose,  and  con- 
tain little  or  no  homblende.  The  series  as  a  whole  closely  resembles 
that  cut  across  by  the  Fraser  Eiver  in  its  lower  cjui>e,  and  gonemlly 
characteristic  of  the  Coast  Eanges  of  British  Columbia.  I 
Rooks  brought  Tho  Great  Glacier,  rising  many  miles  back  in  the  higher  rangea 
gSSerT  *^*  of  the  mountains,  in  the  material  which  it  has  brought  down  and 
deposited  in  its  moraine,   aflbixis  a  mode  of  ascertaining  the  gen- 

*  This  does  not  appoar  to  be  the  looality  near  Rothsay  Point,  subsequently  mentioned. 
t  See  note  on  the  lithological  oharaoter  of  the  granites.  Appendix  V. 
X  Compare  Annual  Report  Geo].  Surv.  Can.,  1886.  p.  U  b. 
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eral  composition  of  the  central  ranges.  This  material  was  found 
by  Mr.  McConnell  to  consist  almost  entirely  of  grey  granite  of  medium 
grain,  composed  of  felspar,  quartz  and  hornblende  in  nearly  equal  pro- 
portions, but  holding  also  a  little  mica  and  occasional  crystals  of 
sphene.  Dioi'itos  and  mica-schists  occur  in  smaller  quantity,  together 
with  coai-se  pegmatite,  which  is  evidently  derived  from  veins  inter- 
secting the  granite. 

Similar  granitoid  i-ocks,  with  occasional  schistose  areas,  constitute  KigoehmMi  ^ 
the  whole  of  the  rock-exposures  seen  along  the  river  to  the  so-called  Rapid. 
Grand  Kapid,  about  four  miles  above  **  Kloochraan  Caiion".  The  moun- 
tains bordering  the  valley  also  appear  to  be  entirely,  or  almost  entirely, 
composed  of  the  same  materials,  though  at  one  place,  (nearly  opposite 
the  site  of  the  Hudson  Bay  Company's  old  post)  the  upper  portion  of  a 
mountain  seems  to  show  a  missive  bedding,  recalling  that  of  the  Cre- 
taceous quartzites  of  Tatlayoco  Lake,  which  occur  there  in  a  similar 
position  relatively  to  the  Coast  Ranges.*  No  further  evidence  was, 
however,  met  with  tending  to  show  that  rocks  of  this  age  occur  here. 

A  short  distance  below  the  ''Grand  Eapid,'*.  distinctly  sti^atified stratified rookj 
rocks  of  dark  colour  are  seen  capping  some  of  the  mountains  and  rest- 
ing upon  the  granites.  These  beds  have  a  dip  of  N.  70°  E.  <  30'', 
which  brings  them  down  to  the  level  of  the  river  near  the  rapid.  They 
are  there  found  to  consist  of  hard  argillites  and  gi*auwacke-quartzites, 
interbedded  with  shaly,  grey  and  brownish  impure  limestones,  the 
whole  being  considerably  disturbed  and  cut  near  the  granites  by  coart^e 
grey  poi-phyritic  dykes  of  that  rock.  The  argillites  were  not  observed 
to  hold  staurolite,  mica,  or  other  crystalline  minerals  like  those  of 
Wrangell,  and  otherwise  differ  somewhat  in  appearance  from  these, 
though  their  relation  to  the  granitic  rocks  appeai*s  to  be  similar. 
They  are  followed  in  ascending  order  by  a  massive  grey-blue  sub-  • 

crystalline  limestone  of  considerable  though  undetermined  thickness, 
which  can  be  traced  in  the  mountains  for  some  distance  on  both  sides 
of  the  valley.  These  limestones  are  believed  to  represent  those  after- 
wards noted  on  the  Dease  and  there  referred  to  the  Cai'boniferous  period. 

About  two  miles  and  a-half  above  "Grand  Rapid,"  near  the  mouth ^j^^,^ ^i. 
of  the  Clearwater,  the  limestone  is  followed — apparently  still  in  ascend-  <»ni««x*»- 
ing  order— by  a  series  of  altered  volcanic  rocks  which  are,  for  the  most 
part  of  grey  and  greenish  colours.  These  are  apparently  chiefly 
diabases,  but  include  also  porphyrite-like  rocks.  The  rocks  are  gener- 
ally rather  fine  grained,  and  would  require  microscopic  examination 
before  they  can    be  named  in  detail,  f    Though   clearly  forming  a 

*  Report  of  Proffreat,  Geol.  Sarv.  Can  ,  1875-76.  p.  258. 
t  One  of  these  which  has  been  mieroeoopioally  examined  by  Mr.  F.  D.  Adams  is  de^ieribed  in 
Appendix  V.  m  a^iabase-porphyrite  (Stikine  No.  16.) 
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stratified  serios,  evidence  of  bedding  can  seldom  bo  detected  io  the 
exposures,  in  conseqaence  of  their  homogeneous  composition  and 
shattered  state.  They  seem  to  be  identical  with  those  forming  a  part 
of  the  C&che  Creek  group,  in  the  southern  interior  of  British  Columbia, 
and  though  no  fossils  were  found  in  the  limestones  previously 
mentioned,  they,  and  possibly  also  the  argillites  beneath  them  as  well, 
may  be  referred  with  considerable  probability  to  the  same  Upper 
PalsBOzoic  age. 

ArviiiitM  and  Altered  volcanic  rocks  only,  like  those  above  noted,  were  seen  along 
the  river  for  about  twelve  milo:*  above  the  Clearwater,  but  there  is  rea- 
son to  believe  that  outliers  of  Tertiary  basalt  also  occur  in  this  part 
of  the  valley.  At  the  distance  just  mentioned  above  the  Clearwater, 
.  and  about  six  miles  and  a-half  below  Glenora,  exposares  are  found  of 
slaty  argillites  and  dark  shaly  rocks,  containing  some  -impure  lime- 
stone, all  very  much  broken  and  disturbed,  and  associated  with  altered 
volcanic  materials.  Some  beds  of  these  shaly  limestones  prove  on 
microscopical  examination  to  consist  chiefly  of  organic  fragments  which 
are  not,  however,  suflSciently  distinctive  for  the  reference  of  the  beds. 

Triaasio  f 088ii8.  ^^^^  shaly  rocks  occur  near  Glenora  which  were  not  specially 
examined.  It  is  probably  from  these  that  some  specimens  containing 
Ti'iassic  fossils,  which  were  given  to  me  some  years  age  by  Mr.  J.  W. 
McKay,  were  derived.  The  form  represented  is  a  species  of  Holobia^ 
probably  a  finely  sculptured  variety  of  H.  I/ommeU, 

TenUiy  vol-        From  this  point  to  Telegraph  Creek,  basaltic  and  other  comparatively 

oanur  c  s.  modern  volcanic  rocks  become  prominent  features,  the  basalts  appear- 
ing as  remnants  of  horizontal  flows,  the  broken  edges  of  which  form 
scarped  cliffs.  These  i-ocks  are  due  to  a  period  antecedent  to  that  of 
the  glacial  deposits,  and  are  of  Tertiary  age.  Analogy  with  neigh- 
boring parts  of  British  Columbia  indicates  that  they  may  be  assigned 
with  probability  to  the  Miocene.  The  basalts  have  evidently  flowed 
along  and  partially  filled  the  old  river-valley,  and  unconformably  over- 
lie the  old  altered  volcanic  rocks  previously  alluded  to,  as  well  as  all 
the  other  rock  series. 

About  two  miles  below  Glenora,  the  basaltic  rocks  were  noticed  in 
one  place  to  have  filled  the  old  river-bed,  conforming  in  their  lower 
layers  to  the  slopes  of  its  sides,  and  to  have  been  subsequently  cut 
across  obliquely  by  the  present  river.  Other  examples  of  this  chai'ac- 
ter  are  mentioned  on  following  pages  and  are  of  special  interest  in 
connection  with  the  occurrence  of  placer  deposits  of  gold. 

Between  Glenora  and  Telegraph  Creek,  the  i-ocks  seen  below  the 

P-L 1  jm.^»/v« j%  unit 

Cretaceoas  basalts  include  at  least  two  distinct  series.  The  first  and  oldest  of  these 
is  represented  by  a  number  of  occuiTcnces  of  altered  volcanic  rocks,  like 
those  previously  referred   to,   as  well  as  by  considerable  exposures 
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(beginning  abont  a  mile  above  Glenora)  of  grey  and  blackish,  rather 
-cherty  qnartziteu,  often  nearly  on  edge.  The  second  consists  of  slightly 
indarated  conglomerates,  sandstones  aAd  shales,  the  conglomerates 
being  often  very  coai*se  and  containing  pebbles  both  of  the  older 
volcanic  series  and  of  the  granites  and  granitoid  rocks.  These  lie  at 
<M>mparatively  moderate  angles  of  inclination.  No  fossils  were  ob- 
served in  them,  bat  in  their  lithological  character  as  well  as  in  their 
position  relatively  to  the  Coast  Banges,  they  resemble  rocks  of 
Cretaceous  age  met  with  in  other  parts  of  British  Columbia,  both  to 
the  south  and  north  of  the  Stikine,  and  may  be  provisionally  rcfeiTed 
to  that  period. 

In  the  immediate  vicinity  of  Telegraph  Creek,  the  prevalent  rock  is  Rooks  n©ar 
*  grey-green,  speckled,  altered  volcanic  material,  which  proves  to  becreeE*** 
a  fine-grained  diabase-tuff.  ^     The   high   hill  immediately  opposite 
Telegraph  Creek,  on  the  other  side  of  the  river,  is  composed  of  similar 
'Old  volcanic  rocks,  comprising  compact  diabase  and  a  massive  diabase- 
agglomerate. 

About  two  miles  below  Telegraph  Creek,  on  the  right  bank  of  the  Basalt  flows, 
river,  a  portion  of  the  basaltic  filling  of  the  old  valley  forms  a  range  of 
<K>lnmnar  cliffs  about  200  feet  above  the  present  water-level.  A  second 
similar  remnant  occurs  just  above  Telegraph  Creek,  on  the  same  side, 
and  a  portion  of  it  extends  up  Telegraph  Creek  itself  for  a  mile  or  more. 
Basaltic  dykes,  which  may  have  served  as  sources  of  supply  of  molten 
material  at  the  time  of  eruption,  are  found  cutting  the  older  rocks. 
Though  in  some  cases  simulating  the  appearance  of  terraces,  the  basal- 
tic shelves  along  the  sides  of  the  valley  are  quite  distinct  from,  and  of 
earlier  date  than  these. 

Notes  on  the  various  rocks  met  with  will  be  found  on  the  face  of  the  Notes  on  map. 
map  accompanying  this  report.    The  country  to  the  east  of  the  gi'anitic 
rocks  of  the  Coast  Banges  would  require  much  time  and  attention 
before  its  somewhat  complicated  geological  stimcture  could  be  properly 
defined. 

In  the  gorge  of  Telegraph  Creek,  a  laige  boulder  of  grey  sub-crys-FossiUferous 
talline  limestone  was  found,  closely  resembling  in  character  and  degree  ^^''^^°*' 
of  alteration  that  seen  near  the  '^  Grand  Bapid,"  but  in  this  case  con- 
taining lai'ge  branching  corals  and  numerous  Fusulinos^  indicating  its 
Carboniferous  age.  It  is  of  coui'se  impossible  to  state  with  certainty 
whence  this  boulder  was  derived,  but  it  may  very  probably  have  come 
from,  the  mountains  to  the  north  within  the  drainage-area  of  Telegraph 
Creek. 

The  portion  of  the  Alaskan  coast  which  I  have  seen,  viz.,  that  to 
the  south  of  the  59th  parallel,  shows  the  same  general  absence  of 

•  See  Appendix  Y.  (Stikine  No.  25.) 
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Terraoes. 


Gold. 


terrace  deposits  which  has  already  been  noted  and  commented  on 
in  the  case  of  the  British  Columbian  coast.  In  the  vicinity  of  the 
mouth  of  the  Stikino,  toiTaces  fifteen  to  twenty  feet  in  height  are 
found,  resembling  the  wooded  flats  met  with  further  up  the  river,  but  as 
they  are  here  upon  tide- water,  indicating,  doubtless,  an  elevation  of  the 
coast-line  to  that  amount.  Further  up  the  river,  the  first  appearance 
of  high-level  terraces  is  at  about  two  miles  below  the  Great  Glacier. 
Those  here  seen  ai*e  quite  narrow,  and  were  estimated  to  be  500  and 
700  feet,  respectively,  above  the  river.  The  river,  for  the  first  time, 
shows  bordering-terraces  of  from  thirty  to  fifty  feet  in  height,  about 
six  miles  below  the  Little  Caflon,  and  similar  terraces  are  frequently 
seen  above  this  point.  On  the  mountain  above  Glenora  a  distinct  but 
small  teiTace  was  seen  from  a  distance  at  an  estimated  height  of  1500 
feet  above  the  river.  At  Telegraph  Creek  the  two  principal  terraces 
are  90  and  200  feet  respectively  above  the  river-level. 

The  mode  of  occurrence  of  gold  on  the  Stikine,  and  the  placer 
mining  which  has  occurred  along  the  river,  are  described  on  a  subse- 
quent page,  in  connection  with  facts  on  gold  mining  in  the  Cassiar 
region  generally.     (See  p.  79  b.) 


Two  distinct 

oliniatio 

regions. 


Climate. 

The  travei*60  of  the  Coast  Eanges  by  the  Stikine  River,  from  its 
mouth  to  Telegraph  Creek,  affords  an  excellent  illustration  of  the  dif- 
ference between  the  coast  and  inland  climates,  repeating  to  a  great 
extent  the  phenomena  mot  with  in  making  a  similar  traverse  of  the 
same  ranges  in  the  southern  part  of  British  Columbia.  It  is  here, 
however,  all  the  more  remai*kable,  as  so  great  a  difference  between 
these  climates  would  scarcely  be  anticipated  in  this  northern  latitude. 
Some  records  of  observations  in  Appendix  VI  may  be  referred  to 
for  details,  but  it  may  be  stated  heie,  as  showing  the  broad  general 
contrast,  that  while  the  annual  precipitation  at  Wrangell,  at  the  mouth 
of  the  Stikine,  is  over  sixty  inches,*  that  in  the  vicinity  of  Telegraph 
Creek  on  the  inland  side  of  the  mountains,  is  so  small  that  it  is 
necessary  to  irrigate  cultivated  land. 

Nor  does  this  comparison  of  rain-fall  sufficiently  mark  the  gi-eat 
diversity  which  actually  obtains  between  the  two  climates,  the  pre- 
valence of  clouded  skies  in  the  coast  region  being  accompanied  by  a 
saturated  state  of  the  atmosphere,  while  precisely  opposite  conditions 
are  found  on  the  eastern  side  of  the  mountain  belt,  at  not  more  than 

«  n  S.  Coast  Pilot.  Alaska,  Part  T,  1883,  p.  271.  The  precipitation  at  WrangeU  is  moreover 
much  less  than  that  at  more  exposed  parts  of  the  Coastt  for  at  Tongass  and  elsewhere  it  exceeds 
100  inches  annually, 
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eighty  miles  inland  fi*om  the  general  line  of  the  coast.  The  coast  cli- 
mate is,  of  course,  much  more  temperate  than  that  of  the  interior, 
which,  even  no  further  off  than  Telegraph  Creek,  becomes  one  of 
extremes.  It  is  probable  that  the  total  annual  precipation  is  even 
greater  in  the  vicinity  of  the  culminating  and  centi'al  ranges  of  the  Bearing  of 
Coast  Mountains  than  at  Wrangell,  and  as  a  large  proportion  of  this  SirteSoe^of 
occurs  as  show,  it  sufficiently  accounts  for  the  existence  of  the  import- «^*^^^*"- 
ant  glaciers  and  the  heavily  snow-covered  appearance  of  the  mountains 
till  late  in  the  summer.  Miners  state  that  the  snow  accumulates  on 
the  river-flats  of  the  lower  part  of  the  Siikine,  within  the  mountains, 
to  a  depth  of  from  eight  to  ten  feet,  while  at  (Telegraph  Creek  and  on  the 
Tahl-tan  Biver  it  seldom  exceeds  eighteeen  inches,  and  at  the  latter 
places  horees  and  mules  have  been  wintering  out  for  a  number  of 
years.  The  great  depth  of  snow  retards  the  advance  of  spring  all 
along  the  portion  of  the  river  where  it  occurs,  and  thus  by  a  cumula- 
tive effect  conserves  the  already  large  quantity  of  snow  for  the  supply 
of  the  glaciers,  which  are  consequently  due  rather  to  the  extremely 
heavy  snow-fall  than  to  the  actual  latitude  of  the  region. 

When  we  left  the  coast,  on  the  19th  of  May,  the  hills  near  the  sea  observations 
were  generally  denuded  of  snow  to  a  height  of  several  hundred  feet,  anow.^ 
but  on  entering  the  river  patches  of  snow  began  to  appear  on  the 
low  flats,  and  a  few  miles  further  on  these  flats  and  the  gravel-bars 
of  the  river  were  almost  entirely  covcred#with  the  old  snow,  quite 
down  to  the  water's  edge.  The  quantity  of  snow  was  observed  to 
diminish  somewhat  where  the  river  first  turns  to  the  north,  but  was 
again  greater  in  the  vicinity  of  the  glaciers,  and  it  was  not  till  the 
liittle  Cafion  was  reached  that  the  flats  were  found  free  from  snow. 
From  this  point  on,  the  improvement  in  the  climate  became  quite 
marked,  and  the  limit  of  snow  retreated  far  up  the  mountain  sides. 

In  correspondence  with  the  above  facts,  the  vegetation  is  much  far- ciimate  and 
ther  advanced  in  spring  on  the  inland  side  of  the  Coast  Eanges  than  ^®**^^**^°* 
elsewhere.  Thus,  at  the  date  above  mentioned,  the  cotton- woods  and 
other  deciduous  trees  at  the  mouth  of  the  Stikine  and  along  its  lower 
part  showed  merely  a  general  faint  greenish  tint  as  the  buds  opened. 
Four  days  later,  in  the  vicinity  of  Telegi'aph  Creek,  the  appearance 
was  almost  that  of  early  summer.  Shepherdia  Canadensis^  Amalanchier 
alnifoUa,  Corydalus  aurea  var.  occidentalism  Actcea  spicata  var.  arguta, 
Pnmus  Virginiana,  Arnica  cordifolia,  Vtbumum  pauciflorum^  Saxifraga 
trictispidata,  Androsace  septenirionalis,  amongst  other  plants,  were  in 
flower,  and  butterflies  and  humming-birds  were  abundant. 

The  change  in  npecies  of  plants  met  with  in  ascending  the  river  is 
also  clearly  indicative  of  that  from  a  very  moist  to  a  diy  climate,  as  a 
reference  to  the  lists  in  an  appendix  to  this  report  will  show.    The 
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devirs  club  {Fatsia  horridd)  extends  only  a  few  miles  above 
^^Kloochman  Cafton,"  while  Elcegnus  argentea  and  other  forms  charac- 
teristic of  a  dry  region  were  first  seen  at  Telegraph  Creek.  The 
state  of  progress  of  the  season  at  this  place  appeared  to  be  nearly,  if 
not  quite,  equal  to  that  found  at  a  similar  date  in  the  vicinity  of 
Ottawa  or  Montreal. 
I^ai^oiimatio  The  local  differences  of  climate  are,  however,  quite  important.  Thus 
Glenora,  though  about  twelve  miles  only  from  Telegraph  Creek,  is  said 
to  experience  much  greater  cold  in  winter,  and  the  snow-fall  is  also 
greater,  being  estimated  at  three  feet  and  a-half  Less  snow  falls  on 
the  Tahl-tan  than  elsewhere,  the  amount  increasing  both  to  the  east 
and  west  of  that  place.  Strong  winds  blowing  up  stream  or  inland 
are  prevalent  in  the  Stikine  valley  in  summer,  but  occur  in  the 
revei-se  direction,  as  a  rule,  in  winter.  Further  observations  on  the 
winter  climate  of  the  Stikine  are  given  in  Appendix  VI. 
Noteiat  During  the  few  days  spent  at  Telegraph  Creek,  in  the  latter  part  of 

OreeE*  May,  the  wind  generally  blew  up  the  river  and  was  often  strong.    The 

high  distant  ranges  of  the  Coast  Mountains  to  the  west,  wore  usually 
enveloped  in  clouds  and  heavy  showers  were  there  evidently  of 
constant  occurrance.  The  sky  at  Telegraph  Creek  was  also  as  a  rule 
largely  obscured,  but  after  passing  over  the  Coast  Mountains  the 
clouds  were  more  broken  and  produced  merely  a  few  drops  of  rain  now 
and  then,  the  conditions  4)eing  similar  to  those  met  with  in  the  dry 
country  to  the  east  of  the  same  range  in  the  Fraser  valley,  much 
further  south. 
Cultivation.  Cultivation  in  the  vicinity  of  Telegraph  Creek  and  Glenoi*a  is  pi-ac- 
tically  confined  to  the  raising  of  small  quantities  of  vegetables  and  of 
barley  and  fodder  for  animals.  There  is,  however,  in  this  vicinity,  in 
the  aggregate,  a  considerable  area  of  land  which  might  be  tilled  if 
there  wore  sufficient  local  demand  to  warrant  it.  Excellent  potatoes 
are  produced,  and  though  the  leaves  are  occasionally  touched  hy 
frost,  the  crop  is  seldom  affected.  It  has  further  been  ascertained  by 
actual  trial  on  a  sufficient  scale  that  not  only  barley,  but  wheat  and 
oats  will  ripen,  and  that  all  oi'dinary  garden  vegetables  can  be  pro- 
duced. The  record  is  a  remarkable  one  for  the  58th  degree  of  north 
latitude. 
Opening  and  According  to  Mr.  J.  C.  Callbreath,  of  Telegraph  Creek,  the  Stikine 
river^^^  '***  generally  opens  for  navigation  between  April  20th  and  May  1st.*  Ice 
or  •  sludge  '  usually  begins  to  lom  in  the  river  about  the  1st  of  November, 
but  has  been  noted  in  some  years  a  fortnight  earlier.  The  river 
generally  freezes  over  before  the  end  of  November.    Mr.  Callbreath 

*  The  season  of  1SH7  was  anprecedentedly  late,  the  first  canoe  from  the  upper  rirer  reaohinc 
the  coast  only  on  May  18th. 
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states  that  the  first  sludge  ice  coming  down  fi'om  the  smaller  tributary 
mountain  streams  ceases  to  appear  in  the  Stikinefor  a  time  after  these 
are  frozen  over.  As  in  the  case  of  other  rivers  rising  in  the  interior, 
the  highest  water  occurs  in  the  early  summer,  generally  in  June. 
Horses  and  mules  find  grazing  on  the  T%hl-tan  fi'om  April  20th,  or  May 
Ist  to  about  December  1st,  after  which  date  they  require  some  hay. 

Discovery  and  Exploration  of  the  Stikine, 

Though  the  position  of  the  Stikine*  is  indicated  on  Vancouver's  Earlj; notices  of 
charts  by  the  open  channels  of  the  river,  and  the  shoals  about  its  estn-  *  "^*'' 
ary  are  mapped,  the  existence  of  a  large  river  was  not  recognized  by 
that  navigator,  who  visited  this  part  of  the  coast  in  1793.  Accord- 
ing to  Mr.  W.  H.  Dalljf  the  river  was  first  found  by  the  fur  traders. 
"The  Ploop  Dragon,  Captain  Cleveland,  visited  the  Stikine  delta  in 
April,  1799,1  and  in  the  journal  of  the  sloop  Elizay§  Captain  Bowan, 
for  the  same  year,  we  find  the  locality  alluded  to  as  '  Stikin'. "  It  was, 
no  doubt,  visited  as  well  by  many  of  the  trading  vessels  which  about 
this  time  frequented  the  coast.  In  1834  the  Hudson  Bay  Company  jgjj^j.|jj,^^jjj^ 
fitted  out  a  vessel  named  the  Dryad  for  the  purpose  of  establishing  a  B^^g^"^*"**^ 
post  and  colony  at  the  mouth  of  the  Stikine,  but  the  Bussians  being 
appnsed  of  this  circumstance  sent  two  small  armed  vessels  to  the  spot, 
and  constructed  a  defensive  work  which  they  named  Fort  Dlonysius, 
on  the  site  of  the  present  town  of  Wrangoll.  Finding  themselves 
thus  forestalled,  the  Company  retired.  This  dispute  was  compromised 
in  1837,  when  an  arrangement  was  made  by  which  the  Company  leased 
for  a  term  of  years  all  that  part  of  the  Bussian  teiritory  which  now 
constitutes  the  " coast  strip "  of  Alaska,  and  the  "fort"  was  handed 
over  to  the  Company,  the  British  flag  being  hoisted  under  a  salute  of 
seven  guns  in  June,  1840.  In  the  same  year,  the  post,  which  had  been 
renamed  Fort  Stikine  by  Sir  James  Douglas,  was  attacked  by  the 
Indians,  and  in  the  following  year  a  still  more  serious  attack  was 
threatened,  and  averted  only  by  the  timely  arrival  of  Sir  George 
Simpson,  as  recorded  in  his  "  Nan-ative  of  a  Journey  Bound  the  World  " 
(II,  p.  181).  In  1847,  the  coast  Indians  (Thlinkit)  are  stated  to  have 
attacked  and  taken  possession  of  the  fort.     In  the  spring  of  1840,  the 


*  The  modes  of  'rendering  the  native  nAme  of  this  river  has  been  very  varied,  Mr.  Dall  ena- 
merates  Stakeen,  Stahkin,  Stickeen,  Stachin  and  Stikine,  (Pacific  Coast  Pilot,  Alaska,  Part  I, 
1883  p.  109;  footnote.)  The  last  mentioned  has  been  generally  employed  by  good  authorities 
and  is  adopted  here.  Mr.  J-  W-  McKay  informs  me  that  the  name  Stikine  is  a  cormption  of 
the  native  (Thlinkit)  word  t(a-hane,  meaning  "  the  river,"  and  eqnivalent  to  "  the  great  river." 

t  U.  S.  Coast  Pilot,  Alaska,  Part  1, 1883,  p.  110.  From  this  work,  and  from  Bancroft's  History 
of  the  Paeific  Coast.  voLzzxiii,  several  of  the  facts  mentioned  below  are  also  derived. 

t  Clereland's  Voyages,  Cambridge.  Mass.  1842. 

f  MS-  in  poBie»ion  of  Mr.  Ball,  bnt  unpublished. 
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Hudson  Bay  Company  established  also  a  second  fort  on  this  part  of 
the  coast  which  was  named  Fort  Durham.  This  fort  was  situated  at  a 
place  named  by  the  late  Sir  James  Douglas,  "Locality  Inlet,*'  about  thirty 
miles  southward  from  the  mouth  of  Taku  Biver  and  near  the  entrance 
of  the  Inlet  of  the  same  name,  in  sight  of  Douglas  Island.  It  was 
abandoned  in  the  spring  of  1843,  and  is  sometimes  referred  to  as  Taku 
Fort. 

Previous  to  this  time,  in  1834,  Mr.  J.  McLeod,  had  in  the  interest  of 
the  Hudson  Bay  Company,  reached  the  banks  of  the  upper  part  of  the 
Stikine,  near  Dease  Lake,  coming  overland  fi*om  the  Mackenzie  Biver. 
Subsequently,  Mr.  B.  Campbell  spent  the  winter  of  1838-39  on  Dease 
Lake,  but  established  no  fort  on  the  Stikine. 

No  further  events  of  importance  appear  to  have  occurred  in  con- 
nection with  the  river  till,  in  1861,  two  minei*s  named  Choquette 
(**  Buck  ")  and  Carpenter,  discovered  placer  gold  on  its  bare.  In  the 
following  spring,  some  excitement  being  created  by  the  announcement 
of  this  discovery,  several  pi'ospecting  parties  were  fitted  out  in  Vic- 
toria, and  a  number  of  men  passed  the  summer  in  mining  on  the  river. 
In  1863,  the  Bussian  authorities,  hearing  of  the  discovery  of  gold, 
despatched  the  coi-vetto  Rynda  to  ascertain  whether  the  mining  was 
being  carried  on  in  Bussian  territory.  A  boat  party  fi*om  this  vessel, 
under  Lieutenant  Pereleshin,  ascended  the  river  to  a  point  a  few  miles 
above  the  Little  Canon,  occupying  May  23i*d  to  June  1st  on  the  expe- 
dition. Mr.  W.  P.  Blake  accompanied  this  party,  and  in  addition  to 
the  sketch-map  published  by  the  Bussians,  his  report  on  the  Stikine, 
previously  alluded  to,  is  based  on  it.* 

A  Hudson  Bay  post  was  established  on  the  east  side  of  the  river  in 
1862  or  1863  and  maintained  till  about  1874,  when  it  was  moved  to 
the  vicinity  of  Glenora,  were  it  remained  till  1878,  when  it  was  aban- 
doned. 

In  1866,  explorations*  for  the  line  of  the  Western  Union  or  Collins' 
Telegraph  Company  were  extended  to  the  Stikine  under  Major  Pope. 
These  were  continued  in  1867  by  Messi's.  M.  W.  Byrnes,  Vital  Lafieur, 
W.  McNeill  and  P.  J.  Leech,  and  embraced  most  of  the  pnncipal  tri- 
butai'ies  of  the  river.  The  results  of  this  work  were  not  separately 
published,  and  the  whole  enterprise  of  which  they  were  a  part  was, 
as  is  well  known,  abandoned.  The  sketch-maps  then  made  were, 
however,  pai'tly  embodied  in  the  small  map  accompanying  Mr,  W.  H, 
Dairs  work  on  Alaska  (1870),  and  with  greater  completeness  in  other 
subsequent  maps  of  the  region.  The  surveys  made  at  this  time, 
while   doubtless  sufficient  for    the  object   in   view,  and  sei-ving  to 


*  Geographical  Notes  upon  Russian  American  and  the  Stiokeen  River ;  Washincton,  1868. 
Also,  Am.  Joam.  SoL  and  Arts,  vol.  xliv,  1867,  p.  96. 
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represent  the  main  features  of  the  country  traversed  in  a  general  way, 
leave  much  to  be  desired  in  the  matter  of  accuracy. 

In  1873,  Messrs.  Thibert  and  McCulIough,  travelling  westward  from  Sabfleqoent 
the  Mackenzie,  discovered  gold  in  the  Cassiar  region,  and  fell  in  with  Stikine. 
the  miners  already  engaged  in  placer  work  on  the  Stikine  in  the 
autumn  of  that  year.    The  subsequent  history  of  the  river  depends  on 
that  of  the  Cassiar  mining  district,  and  need  not  be  further  followed  in 
detail. 

Some  years  after  the  acquisition  of  Alaska  by  the  United  States,  the 
Stikine  came  prominently  into  public  notice  for  a  time  in  connection 
with  difficulties  respecting  teiTitorial  jurisdiction  which  occurred  in 
regai-d  to  customs  and  other  mattei*s.  A  full  account  of  these  diffi- 
culties, together  with  a  report  by  Mr.  J.  Hunter  of  his  survey  of  the 
lower  part  of  the  river,  made  for  the  purpose  of  approximately  deter- 
mining the  position  of  the  line  of  boundaiy  between  Alaska  and  the 
pi-ovince  of  British  Columbia,  is  given  in  the  Canadian  Sessional 
Papers,  Tol.  XI,  No.  11,  1878* 

A  description  of  the  Stikine  is  given  in  the  U.  S.  Pacific  Coast  Pilot, 
previously  quoted,  as  well  as  an  itinerary  of  the  river,  but  as  no  correct 
sarvey  of  the  Stikine  existed  at  the  time  (1883),  the  distances  and  details 
are  only  approximately  correct. 

Published  Mops  of  the  Stikine, 

The  following  reference-list  of  published  maps  of  the  Stikine  is  based 
on  that  given  by  Mi*.  Dall  in  Appendix  I  to  the  Coast  Pilot  of  Alaska, 
1879.— 

Eussian  Hydrographic  Office  chart  No.  1396,  Pacific  Ocean  on  the  RuMian  maps. 
North-west  coast  of  America  (published  1848).     Also,  Bussian  chart 
No.  1493-4  (published  1853),  Alexander  Archipelago.      [These  two 
charts,  Mr.  Dall  informs  me,  show  a  pai-t  of  the  Stikine  in  such  a  way 
as  to  prove  that  it  must  have  be^n  suiveyed.] 

Plan  of  the  Stikine  River  from  observations  by  officers  of  the  cor- 
vette Rynda  in  1863.    Russian  Hydrographical  Department,  1867. 

Sketch-map  of  the  Stickeen   River  from  the  mouth  to  the  Little  giake'a  map. 
Cafion,  W.  P.  Blake,  Op,  supra  ciL,  1868. 

Map  of  Cassiar  District  in  Report  of  Minister  of  Mines  of  British  Wright's  map. 
Columbia,  1876.     [This  has  remained  the  most  complete  map  of  the 
river  up  to  the  present  time,  and  is  a  very  praiseworthy  sketch.] 

Plan  of  Stachine  (Stikine)  River,  by  J.  Hunter.     [This,  with  other  Ranter's  map, 
subsidiary  maps,  is  contained  in  the  Sessional  Papers,  Vol.  XI,  No.  11, 
1878.     It  includes  the  lower  part  of  the  river  only,  but  is  from  actual 

*  See  also  Report  by  W.  Q*  Morris,  ekewhere  referred  to,  p.  43  et  wq. 
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survey  and  on  a  scale  of  8000  feet=l  inch.     It  shows  the  provisionat 
boundaiy  line  adopted  without  prejudice  until  the  true  line  shall  hav» 
been  determined.] 
Morri8*map.        ^^P  showing  boundary  line  in  Morris'  Report  on  Alaska.     U.  S» 
Senate,  Ex.  Doc.  No.  59,  1879. 

The  river  is  shown  on  a  small  scale,  according  to  the  result  of 
surveys  here  reported  on,  in  a  map  accompanying  a  summary  of  th& 
results  of  the  expedition,  in  Science,  Vol.  IX,  April  2,  1888. 

Cassmr  Trail*  {Telegraph  Creek  to  Dease  Lake,) 

Ronte  followed  The  trail  from  Telegraph  Creek  to  the  head  of  Dease  Lake  was 
opened  by  the  Government  of  British  Columbia  in  1874.  It  has  since 
been  kept  in  a  fair  state  of  repair,  and  is  a  good  route  for  pack  ani- 
mals. It  follows  the  north  side  of  the  Stikine  and  Tanzilla  valleys,  and 
is  sixty-two  miles  and  arhalf  in  total  length  As  already  mentioned,  the 
same  important  valley  which  is  occupied  by  the  Stikine  below  Telegraph 
Ci*eek,  continues  in  a  north-east wai-d  direction  to  Dease  Lake,  the 
main  stream  of  the  Stikine  entering  it  from  the  southward  about  mid- 
way between  these  two  points. 
Teiemph  On  leaving  Telegi-aph  Creek,  the  ti*ail  makes  a  steep  ascent  to  the 

tan.  Mi...  level  of  a  broad  teiraco,  and  runs  along  at  a  considerable  height  above 

the  river,  and  often  at  some  distance  from  it,  till  it  descends  again,  at 
eleven  miles,  to  the  valley  of  the  Tahl-tanor  Fii^st  North  Fork,  near  its 
mouth.  The  main  valley  of  the  Stikine  is  here  about  four  miles  in 
width,  and  is  boi-dered  by  high  hills  and  by  mountains  of  i*ounded 
forms,  those  to  the  north  often  nearly  bare,  while  those  on  the  opposite 
side  are  generally  either  wooded  or  strewn,  where  fires  have  passed,  with 
burnt  logs.  The  river  occupies  a  cailon,  with  precipitous  banks 
often  300  feet  in  height,  which  has  been  cut  in  the  bottom  of  this 
great  valle}'.  It  is  very  rough  and  rapid,  but  there  are  no  tx*ue  falls* 
Terraces  are  well  developed  at  several  levels  on  both  sides  of  the  river, 
which  is  frequently  bordered  by  vertical  basaltic  cliffs.  The  basalts 
have  manifestly  filled  the  bottom  of  the  ancient  valley  in  a  series  of 
neai'ly  level  flows,  which  have  since  been  cut  through  by  the  present 
river,  while  the  boi'dering  hills  are  all  composed  of  much  older  and 
pi*obably  Falceozoic  rocks.  A  general  summary  of  the  geology  of  the 
country  from  Telegraph  Ci*eek  to  Dease  Lake  is  given  on  a  later  page. 
The  country  traversed  by  the  trail  between  Telegi*aph  Crook  and 
the  Tahl-tan  is  wooded  only  in  patches,  the  trees  being  chiefly  black 
pine  {Pirnu  Murray  ana)  and  aspen  (Populus  tremuloides),  with  occar 

*   See  note  in  Appendix  II  (p.  196)  on  the  origin  of  the  name  Camiar. 
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sional  specimens  of  white  birch,  and  alder  and  willow  in  the  hollows. 
The  soil  is  i*eddi8h  and  rather  sandy,  and  appears  very  dry,  being  but 
scantily  clothed  with  thin,  tafly  gi*ass  and  bear-berry  (^Arctostaphylos  uva- 
ursi).  The  strawbeny  (^Fragaria  Virginiana)  was  abundant  and  in  full 
flower  on  May  31st,  while  Polemcmum  pukJiellum  was  also  very  conspi- 
cuous, and  Linnoea  borealiSj  EcMnospermum  Bedawskii  and  Arnica  cordi- 
foUa  were  also  locally  abundant.  Thickets  are  composed  principally 
of  ShepJierdia  Canadensis,  high-bush  cr&nherry  {Viburnum pauciflorum), 
roses,  service-berry  {AmeUmchier  dlnifoUa),  red  dog  wood  {Comus  stolani- 
fera)  and  willows. 

The  Tahl-tan  Indian  village  is  seen  near  the   trail,  about  a  mile  Indian  TiUace. 
before  the  river  of  the  same  name  is  reached,  but  was  at  the  time  we 
passed  quite  deserted. 

The  Tahl-tan  River  is  crossed  near  its  mouth  by  a  good  bridge.  Tahl-tan  River. 
It  is  a  large  and  rapid  stream,  which  rises  about  thirty  miles  to  the 
north-westwai'd.  Its  valley  is  narrow  and  almost  canon-like  where 
it  reaches  the  Stikine,  and  has  cut  through  basalt  flows  and  heavy 
underlying  gravel  deposits  to  a  depth  of  about  one  hundred  and  fifty 
feet,  though  its  right  bank,  just  above  the  crossing,  is  composed  of  the 
older  rocks.  It  is  resoi*ted  to  by  the  Indians  for  salmon  fishing  during 
a  part  of  the  summer,  and  there  are  several  temporary  houses  and  a 
nnmber  of  graves.  The  angle  between  this  river  and  the  Stikine,  on 
the  right  bank,  shows  three  clearly  defined,  supei*posed,  columnar 
basalt-flows.  The  opposite  angle,  up  which  the  trail  zig-zags,  is  in  the 
form  of  a  long,  naiTOw  point,  the  surface  of  which  is  extremely  rough, 
being  composed  of  large  pieces  of  basalt  lying  in  great  confusion,  with 
deep  interspaces  and  crevices.  This  is  generally  known  as  the  *'  lava 
bed,"  but  its  broken  character  appears  to  have  been  pi*oduced  by  the 
washing  out  of  the  underlying  gravelly  deposits,  resulting  in  slides  and 
irregular  settlement  of  a  once  uniform  basalt  sheet.  Notwithstanding 
its  relatively  recent  appearance,  the  basalt  here,  as  elsewhere  along  the 
Stikine,  is  of  pre-glacial  age,  and  was  found,  like  the  other  basalt 
flows,  to  ])ass  beneath  the  higher  terraces.  Gold  mining  was  at 
one  time  carried  on  successfully  for  some  miles  up  the  Tahl-tan  valley. 

Accoi-dingto  M.  W.  Byrnes,  one  of  the  Telegraph  Company's  ex-Souweaof 
plorers,  the  sources  of  the  Tahl-tan  are  at  a  distance  of  about  thirty i^*^^"**** 
miles  from  its  confluence  with  the  Stikine.  It  occupies  a  portion  of  an 
important  valley  which,  still  further  to  the  north-westward,  carries 
the  upper  branches  of  the  Taku  and  the  furthest  sources  of  the  Lewes 
Biver.  The  Indians  travel  along  this  valley,  and  it  appears  worthy  of 
attention  as  a  i*oute  fi*om  the  navigable  waters  of  the  Stikine  to  the 
Yukon  basin. 
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Tahi-tan  to  The  distance  from  the  Tahl-tan  to  the  Tooya,  or  Second  North  Pork, 

^^^  is  about  six  miles.  For  about  half  this  distance,  to  Ward's  house,  (now, 

like  other  places  of  call  along  this  route  abandoned)  the  ti'ail  runs 
near  the  Stikine  Siver,  the  immediate  valley  of  which  still  continues  to 
be  occupied  by  basaltic  flows.  Above  these,  however,  the  sides  of  the 
valley  are  generally  formed  of  very  regulai*  and  high  terraces,  com- 
posed of  horizontally  stratified  sands,  gitivels  and  earthy  deposits, 
which  though  generally  very  fine,  are  rather  silts  than  tme  clays. 
The  gravels  frequently  include  large  boulders.  At  Waixl's,  the  trail 
tui*ns  away  from  the  river  and  cuts  across  a  high  point  to  the  Tooya, 
the  highest  terrace-level  crossed  being  about  1000  feet  above  the  river. 
On  these  high  terraces  the  vegetation  was  perceptibly  less  advanced 
than  in  the  lower  parts  of  the  valley.  Swampy  spots  ai'e  frequent, 
and  the  country,  as  we  recede  from  the  vicinity  of  the  Coast  Moantains, 
has  evidently  a  somewhat  more  humid  climate  and  is  more  subject  to 
summer  frosts.  Potatoes  and  other  crops  are  successfully  grown  at 
Waixl's,  situated  on  one  of  the  lower  teiTaces,  but  irrigation  is  there 
necessaiy. 
Tooya  valley.  The  Tooya  valley,  where  it  is  crossed  by  the  ti-ail,  is  a  great  gorge, 
about  600  feet  in  depth,  cut  out  through  the  terrace  deposits.  The 
river,  which  is  spanned  by  a  small  bridge,  is  a  wild  torrent — almost  a 
series  of  cascades.  Its  scarped  banks  show  a  section  of  about  400  feet 
of  the  terrace  deposits,  which  are  of  the  character  above  noted,  but 
include  wugh,  bouldery  and  gravelly  layers,  and  a  number  of  large 
granite  boulders  occur  in  the  bottom  of  the  valley,  resembling  in  theii* 
lithogical  character  the  granites  of  the  Coast  Eanges. 
SonroMof*  Scarcely  any  authentic  information  is  available  regarding  the  head- 

^*^*"  waters  of  the  Tooya,  though  these  have  been  reached  by  prospectors 

from  Dease  Lake.  A  lake  of  considerable  size  is  i*eported  to  exist  on 
its  upper  part,  as  indicated  in  the  accompanying  map,  and  the  volume 
of  water  in  the  river  is  such  as  to  lead  to  the  belief  that  it  must  drain 
a  large  area  to  the  south  of  the  Yukon  watershed. 
Plateau  beyond  About  a  mile  beyond  the  Tooya,  on  the  summit  of  a  wide,  undulating 
^^y*-  terrace,  is  Wilson's  house.     Here  turnips  and  potatoes  have  been 

grown,  but  the  potatoes  do  not  fully  mature.  From  Wilson's  to  Cari- 
bou Camp,  about  twelve  miles,  the  trail  crosses  an  extensive  high  ter- 
race or  plateau,  with  a  nearly  level  or  slightly  undulating  suiiace, 
which  is  generally  wooded  with  aspen,  black  pine  and  white  spruce  of 
fair  gi'owth.  A  few  very  small  streams,  which  fiow  toward  the  main 
valley,  are  crossed,  but  the  river  is  generally  some  miles  distant  and 
scarcely  visible  from  the  trail.  The  Tooya  valley  is  here  said  to  run 
nearly  parallel  with  the  main  valley  of  the  Stikine  and  at  no  great 
distance  from  it,  but  is  invisible  from  the  trail.    No  mountains  were 
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here  seen  to  the  north-eastward,  but  high,  rounded  mountains,  with 
broad,  bare  summits,  continue  to  border  the  south-east  side  of  the 
Stikine  valley.  About  midway  between  Wilson's  and  Caribou  Camp, 
the  Stikine,  or  Too-dessa  of  the  Tahl-tan  Indians,  coming  from  the 
southward,  enters  the  main  valley,  cutting  through  the  bordering 
mountains  in  a  narrow  canon,  which  the  Indians  report  impassable. 
Their  route  to  the  upper  watera  of  the  river  crosses  the  mountains  to 
the  west  of  this  cafion.  They  state  that  after  again  reaching  the  Stikine, 
above  the  cafion,  they  ^can  ascend  it  in  canoes  without  difficulty  for  a 
long  distance. 

No  rock  exposures  were  seen  along  this  part  of  the  trail,  and  only 
occasional  groups  of  boulders.  The  soil  appears  to  be  excellent,  but 
the  altitude  is  probably  too  great  for  the  successful  cultivation  of  any 
but  the  most  hardy  crops.  The  vegetation  and  appearance  of  the 
countiy  afford  evidence  that  the  climate  is  still  a  rather  dry  one. 

The  trail  reaches  the  edge  of  the  valley  of  the  Tanzilla,  or  Third 
North  Fork,  about  a  mile  south-westward  from  Caribou  Camp.  This 
valley  is  cut  out  to  a  depth  of  450  feet  below  the  level  of  the  plateau, 
and  is  about  a  mile  in  width  from  rim  to  rim.  The  sides  show  evi- 
dence of  extensive  landslips,  both  old  and  recent.  The  river  is  a  com- 
paratively small  though  swift  and  muddy  stream,  with  an  estimated 
width  of  180  feet  and  depth  of  about  three  feet.  No  rocks  are  exposed 
in  the  valley,  the  entire  depth  of  which  appears  to  be  excavated  in 
bedded  clays  and  silts,  which  weather  to  grey,  earthy  slopes.  No  true 
boulder-clay  was  seen,  but  the  occasional  presence  of  large  granitic 
boulders,  with  the  singularly  contorted  character  of  some  of  the  clay- 
beds,  appear  to  indicate  the  existence  of  floating  ice  in  the  body  of 
water  in  which  the  deposits  were  originally  laid  down.  The  clays  and 
silts  are  evidently  the  same  with  those  seen  in  the  Tooya,  but  here,  so 
far  as  observed,  want  the  rough  bouldery  and  gravelly  beds  which  ai-e 
there  intercalated,  and  which  are  doubtless  connected  with  the  entry 
of  the  former  representative  of  the  Tooya  into  the  lake  in  which  the 
silty  deposits  have  been  formed.  Plat  or  lenticular  calcareous  nodules 
are  abundant  at  certain  horizons  in  both  places,  and  are  also  reported 
to  occur  at  some  distance  up  the  Tahl-tan,  where  the  same  silty  deposit 
is  probably  continued.  The  level  country  based  on  these  deposits  has 
a  width  of  several  miles  on  both  sides  of  this  part  of  the  Tanzilla. 

From  Caribou  Camp  to  the  vicinity  of  Dease  Lake,  or  for  about 
""  ^*  ®^*  twenty-six  miles,  the  trail  runs  along  the  north-west  side  of  the  Tan- 
zilla. The  valley  of  the  stream  gradually  loses  its  depth,  owing  to 
the  fact  that,  while  the  grade  of  the  stream  is  considerable,  the  ter- 
races at  its  sides  continue  at  about  the  same  level.  These  consist,  so 
far  as  can  be  seen,  of  similar  silty  and  clayey  materials,  but  the  edges 
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of  the  terraces  are  less  marked,  and  they  show  a  tendency  to  merge 
into  slopes,  which  rest  upon  the  bases  of  the  mountains  boi*dering  the 
Talley.  The  mountains  which  extend  to  the  south-east  of  the  river 
here  become  higher  than  before,  and  take  the  form  of  a  well-marked 
range,  which  is  known  to  the  Indians  as  So-taV-luh,^  Swampy  spots 
become  frequent  and  the  vegetation  more  alpine  in  character,  with  evi- 
dence of  a  considerably  greater  rainfall.  The  white  spruce  is  relatively 
more  abundant,  and  Betula  glandulosa  and  Ledum  latifolium  were  here 
met  with  for  the  fii*st  time.  A  great  pai*t  of  the  forest  all  along  this 
portion  of  the  valley  has  been  destroyed  by  fire.  Bock  is  seen  in  place 
only  on  approaching  the  bases  of  the  mountains. 

Opposite  the  head  of  Dease  Lake,  the  Tanzilla  turns  ofr  abruptly, 
and  is  seen  to  take  its  rise  in  a  high  range  of  mountains,  holding  much  in/r  TamiUa 
snow  and  running  in  a  north-east  and  south-west  bearing,  at  a  distance  Lake.  » 
of  seven  or  eight  miles.  The  main  valley,  which  has  heretofore  been 
occupied  by  the  river,  tui-ns  north wai*d,  through  a  right-angle,  and 
^becomes  continuous  with  that  of  Dease  Lake.  The  distance  from  the 
head  of  the  lake  to  the  Tanzilla,  at  the  nearest  point,  is  about  three 
miles,  the  level  of  the  Tanzilla  being  somewhat  lower  than  that  of  the 
iake.  The  height  of  land  is  about  seventy  feet  above  the  lake,  or  2730 
feet  above  the  sea,  and  constitutes  the  watershed  between  the  Arctic 
■and  Pacific  slopes. 

The  part  of  the  valley  which  connects  the  Tanzilla  with  Dease  Lake  oridn  of  the 
is  floored  by  teiTace  deposits,  and  is  without  doubt  veiy  deeply  filled^*  *^' 
i^ith  such  material,  as  no  solid  rock  is  seen  in  it.  It  has  evidently  been 
part  of  a  through  river-course  of  very  ancient  date,  but  in  which  direc- 
tion the  stream  which  originated  the  valley  flowed,  it  is  now  difficult  to 
surmise.  It  has,  however,  been  again  occupied  by  a  river  in  compara- 
tively recent  post-glacial  times,  subsequently  to  the  formation  of  the 
terrace  deposits,  as .  it  is  traversed  by  a  well-marked  river-bed,  filled 
with  rolled  stones  and  gravels.  This  old  channel  appeal's  to  rise 
slightly  towai<d  Dease  Lake,  and  there  can  be  little  doubt  that  the 
stream  by  which  it  was  formed  flowed  out  of  the  lake. 

Geological  Notes  on  the  Cassiar  trail. 

Bespecting  the  older  rocks  which  characterize  the  greater  part  of  no^^g  ^iji^ 
the  country  between  Telegraph  Creek  and  Dease  Lake,  few  details  ^*^°*®^°' 
were  noted,  and  no  approach  to  a  general  section  was  obtained,  as  they 
are  not  usually  exposed  except  along  the  bases  of  the  mountains, 
which  are,  as  a  rule,  at  some  distance  from  the  route  of  travel.    They 

*  The  namee  of  geogniphieal  featnres  which  have  not  been  previously  recognised,  whether 
Indian  names  or  names  applied  by  myself,  are  throoghont  the  desoriptire  portion  of  this  report 
jwioted  in  italios,  on  the  occasion  of  their  first  oecarrenoe. 
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may  be  described  as  consisting  of  grey  and  greenish-grey  qoartsitea 
and  grauwackes,  with  a  large  proportion  of  altered  volcanic  materialBy 
generally  felspathic,  but  passing  into  diabases  and  becoming  in  some 
cases  more  or  less  schistose.      Bocks  originally  of  volcanic  origin 
notably  preponderate  in  the  vicinity  of  Telegraph  Creek,  while  near 
Sease  Lake  they  ai-e  less  abundant,  and  at  about  two  miles  from  tiie 
LimMtone.       ^*^®>   ^^  *^®  ^^^^^7   massive  grey  fine-grained  limestone  occurs,  in 
exposures  which  are  nearly  continuous  for  about  a  mile.     None  of  the 
mountains  in  sight  on  either  side  of  the  valley  are  distinctly  gi*anitic, 
and  rocks  of  this  character  were  observed  only  in  one  locality,  where 
they  occupy  a  relatively  small  area. 
wSk  ind****'         '^^  about  two  miles  along  the  trail  to  the  south-west  of  the  Tahl-tan, 
mtdi^  a  dark,  blackish-green,  highly  ciystallino  hornblende-rock  occurs  in 

considerable  mass,  and  is  much  broken  and  shattered  by  a  grey  por- 
phyritic  and  hornblendic  gi*anite,  which  appears  to  be  of  later  date, 
and  which  may  have  a  width  of  about  two  miles  on  the  ti-ail.  In  the 
bed  of  the  Tooya  Eiver  rocks  differing  in  appearance  from  any  seen 
elsewhere  on  this  trail  were  found.  They  are  reddish  and  purplish 
.  i^  colour,  fine-grained,  and  in  some  beds  slightly  porphyritic,  and 
*  appear  to  be  chiefly  felspatic  in  composition.^  One  of  these  is  identical 
with  a  rock  met  with  in  the  lower  part  of  the  bedded  series,  a  short 
distance  above  "Grand  Rapid,"  on  the  Stikine.  No  fossils  were  found 
in  the  limestones  above  alluded  to,  and  the  rocks,  as  a  whole,  can  at 
present  only  be  classed  as  Palseozoic,  though  showing  many  points  in 
common  with  those  of  the  G^he  Creek  group  of  southern  British 
Columbia,  which  is  believed  to  be,  in  great  part  at  least,  of  Carbonife- 
rous age. 
Basaiti  fliiiDK  ^^^  pre-glacial  age  of  the  basaltic  rocks  is  shown,  as  already  noted, 
old  river-valley  Yyy  their  relation  to  the  terraces  of  the  valley,  and  also  by  the  occur- 
rence upon  them  of  large  granitic  boulders,  the  transport  of  which 
must  be  attributed  to  glacial  action.  This  is  seen  particularly  in  some 
places  between  Telegraph  Creek  and  the  Tahl-tan.  The  basaltic  rocks, 
at  the  period  of  their  eruption,  have  filled  the  old  river-valley,  and 
may  very  probably  have  at  one  time  done  so  continuously  from  below 
Glenora  to  the  Tooya,  or  perhaps  consid.ei'ably  ftirther.  There  is  ne 
reason  to  suppose  that  the  basalts  were  erupted  from  a  single  volcanic 
centre,  and  indeed  the  existence  of  basaltic  dykes  cutting  the  older 
rocks  at  Telegraph  Ci^eek  would  appear  to  lead  to  an  opposite  conclu- 
sion. Subsequent  to  the  period  of  basaltic  eruption,  the  river,  still 
flowing  in  the  same  great  valley,  has  cut  down  through  the  basalts  in 
several  places,  exposing  sections  of  the  gravel  deposits  of  the  ancient 
river.      The  new  channel  thus  formed  is  not,  however,  coincident 

*  See  Appendix  V.  (Oauiar  Trail  No.  4.) 
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FIG.    3. 6B0TION  SHOWING  OLD  RIVER-CHANNBL  CAPPED  BY  BASALTS.      EAST  BANK 

STIKINB  RIVER  BELOW  TAHL-TAN. 


FIG.   4. — SECTION  SHOWING  OLD  RIVEU-CHANNBL  FILLED  WITH   BASALT.      MOUTH 

OF  TAHLrTAN. 


FIG.   5. SBCTION  SHOWING  RELATIONS  OF  BASALTS  AND  GRAVELS.      STIKINB  RIVER, 

BAST  BANK,  ABOVB  TAHL-TAN. 

o.  Old  baaal  rocks. 
6.  OldgraveU. 

c.  Superposed  basalt  flows. 

d.  Basaltic  filling  of  a  later  gorge. 


Digitized  by 


Google 


72  b 


YUKON  DISTBICT  AND  BRITISH  COLUMBIA. 


Bauitf  near 
Tahl-tan. 


Banlttof 
«eTeral  datef. 


Old  Ohannel 
and  gold  pla- 


with  the  old,  but  cuts  across  it  at  sevei-al  points,  and  above  Telegraph 
Creek,  the  excavation  of  the  new  bed  has  been  canned  to  a  depth 
estimated  at  from  forty  to  seventy  feet  below  the  earlier  one. 

A  few  miles  below  Glenora,  where  the  basalt  filling  of  the  old  valley 
has  been  cut  across,  it  seems,  however,  that  the  old  river-bed  is  below 
the  present  water-level,  indicating,  in  connection  with  the  previous 
observation,  that  the  grade  of  the  original  river  was  greater  than  that 
of  the  present. 

Directly  opposite  the  mouth  of  the  Tahl-tan  River,  on  the  left  bank 
of  the  Stikine,  a  good  section  of  the  old  river-bed  is  exposed,  in  the 
truncated  end  of  a  point  which  forms  a  spur  of  the  plateau  to  the  south, 
the  basalts  filling  it  like  a  groat  ingot  and  i*esting,  at  the  bottom,  on  the 
old  gi'avels,  at  the  sides,  directly  on  the  rocky  banks  of  the  old  channel. 

The  angle  between  the  Tahl-tan  and  the  Stikine,  on  the  upper  side, 
has  already  been  referred  to  in  connection  with  the  peculiarly  disturbed 
chai*acter  of  the  basalt  layer  by  which  it  is  capped.  Beneath  the  basalt 
at  this  place  is  a  great  thickness  (apparently  not  much  less  than 
one  hundred  feet)  of  well-rounded  gravel  and  boulders.  It  is  probable 
that  this  deposit  does  not  reach  to  the  water-level,  but  its  disinte- 
grated material  has  formed  a  slope  which  conceals  any  basis  of  old  rocks 
which  may  be  beneath  it.  The  eruption  of  basalt  has,  moreover,  not 
been  confined  to  a  single  period,  but  must  have  occurred  at  several 
different  times  separated  by  rather  wide  intervals.  The  occuiTcnce 
in  some  places  of  three  or  more  superposed  flows,  shows  this  to  have  been 
the  case,  but  a  still  more  sticking  proof  of  the  same  fact  is  found  in  a 
section  obsei'ved  from  a  distance,  on  the  left  bank  of  the  Stikine  above 
the  Tahl-tan.  At  this  place  a  thick  and  apparently  extensive  deposit 
of  gravels  has  been  covered  by  three  superposed  basaltic  flows.  Thix)ugh 
these,  a  nari*ow  vertical-sided  cafion  has  been  cut  by  some  tiibutary 
stream,  which  has  even  excavated  a  portion  of  the  gravels  beneath 
the  lowest  basalt.  A  fourth  basaltic  flow  has  then  occurred,  which 
has  completely  filled  the  caflon  and  partly  overflowed  on  the  surface  of 
the  highest  of  the  three  earlier  basaltic  layei*s. 

Though  the  basalts  of  Tertiary  age  actually  seen  by  me  are  conflned 
to  the  Stikine  valley,  it  is  highlj'  probable  that  further  explorations 
will  prove  their  occurrence  in  other  valleys,  and  possibly  also  the 
existence  of  similar  rocks,  in  the  form  of  plateaux  of  some  size,  in  the 
region  east  of  the  Coast  Eanges. 

The  basaltic  formation  of  this  part  of  the  Stikine  has  been  described 
in  some  detail,  on  account  of  the  importance  which  it  possesses  in 
respect  to  the  distribution  of  gold.  The  gold  along  the  Stikine  was 
said  by  the  miners  to  be  **  spotted,"  or  irregular,  in  its  occurrence, 
but  the  greater  part  of  the  "heavy"  gold  was  found  just  along  that 
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portion  of  the  stream  now  characterized  by  the  basalts,  and  it  appeara 
«ven  possible  to  trace  a  connection  between  the  richer  bars  which 
have  been  worked  and  those  places  in  which  the  present  river  has  cat 
throogh  or  followed  the  old  basalt-protected  channel.  This  being  the 
<3a8e,  it  seems  very  desirable  that  the  old  channel  shoald  be  fViUy  pros- 
pected, which  I  cannot  learn  has  ever  been  attempted.  If  gold  shoald 
be  foand  in  it  in  i>aying  quantity,  it  might  easily  be  worked,  and  would 
give  rise  to  a  considerable  renewal  of  activity  in  mining.  It  is  not 
known  to  what  extent  similar  conditions  may  occai*  up  the  Tahl-tan 
valley,  where  also  remunerative  bars  were  worked  some  years  ago. 

Superficial  Deposits  and  Terraces, 

No  true  boulder-clay  was  recognized  either  on  the  Lower  Stikine  org^^i^^y^,^ 
in  the  countiy  between  Telegraph  Creek  and  Dease  Lake ;  neither  ^^^  observed. 
were  any  striated  rook  sarfaces  actually  seen.  The  las^mentioned 
fact  is  to  be  attributed  to  the  want  of  suitable  localities  for  obsei-vation 
in  the  vicinity  of  the  route  followed  and  to  the  necessarily  cui^sory 
character  of  the  examination,  as  evidence  of  glaciation  of  a  general  char- 
acter, shown  in  the  rounding  of  rocky  hillocks  and  the  transport  of 
large  boulders,  is  abundant.  The  most  characteristic  later  formation  m. .  ,  ,, 
of  the  countiy  between  Telegi*aph  Creek  and  Dease  Lake,  is  the  silty  oiayeir deposits. 
and  clayey  deposit  which  has  already  been  referred  to  in  several  places. 
The  whole  of  the  great  valley  has  evidently  in  later-glacial  times  been 
filled  with  this  deposit,  which  must  have  been  laid  down  in  a  compara- 
tively tranquil  lake-like  body  of  water,  into  which  coai*ser  material 
was  in  some  places  washed  by  entering  torrents,  as  in  the  case  of  the 
Tooya.  It  appears  to  me  possible  that  this  body  of  water  was  held  in 
by  means  of  glacier-ice  accumulated  on  the  Coast  Banges  on  one 
aide  and  those  of  the  Cassiar  Mountains  on  the  other,  and  the  increased 
height  of  the  terraces  in  the  vicinity  of  Dease  Lake,  as  comparad  with 
those  near  Telegraph  Creek,  may  show  that  the  terrace-deposits  have 
been  laid  down  near  the  front  of  a  retreating  glacier-mass,  the  water-  Heights  of  ter- 
level  of  the  lake  being  reduced  pari  passu,  with  its  recession.  The  '*^^- 
highest  ten*ace-level  observed  near  the  Tahl-tan,  is  at  an  approximate 
elevation  of  1700  feet  above  the  sea,  while  half  way  between  the 
Tooya  and  Dease  Lake  the  terraces  run  up  to  a  height  of  about 
2800  feet.  At  the  head  of  the  lake  a  well-marked  terrace-edge  was 
observed  at  520  feet  above  the  lake,  or  3180  feet  above  the  bea.  The 
irregular  sui*face  of  the  same  terrace  sloped  upwai'd  to  a  further 
height  of  about  100  feet,  and  granite  boulders  were  found  on  the  sum- 
mit of  a  limestone  hill  1000  feet  above  the  lake,  or  3660  feet  above 
the  sea.  If  the  supposition  of  the  considerable  inland  extension  of  the 
glaciers  of  the  Coast  Mountains  at  one  epoch  of  the  glacial  period  be 
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correct  (and  it  is  strictly  pai^alleled  by  similar  circumstances  in  the 
more  southern  part  of  British  Columbia),  the  greater  pai-t  of  the 
granitic  erratics  met  with  may  probably  have  been  derived  from  the 
Coast  Banges,  though  the  Cassiar  Mountains,  and  possibly  other  ranges 
in  the  region,  are  chai*acterized  by  similar  i-ocks. 

Jloute  for  Waggonrroad  or  Bailway. 

Distriot  natur-  ^^^^^  Lake  is  the  central  point  of  the  Cassiar  district,  and  though, 
ally  eaiy  of  as  shown  by  Statistics  subsequently  quoted,  the  yield  of  gold  has 
greatly  fallen  oif  since  the  palmy  days  of  its  first  discovery,  it  is  veiy 
probable  that  further  placer  mines  of  value  may  yet  be  found  in  this 
region,  (of  which  a  great  part  still  remains  to  be  carefully  prospected) 
and  there  is  every  reason  to  believe  that  quartz  mining  and  other 
industries  will  before  long  be  developed  on  a  considerable  scale.  Even 
at  the  present  moment  this  distnct  is  more  easily  accessible  than  that 
of  Cariboo,  and  when  a  waggon-road  shall  have  been  built  from  the 
head  of  navigation  on  the  Stikine  to  Dease  Lake,  it  should  be  easy  to 
lay  down  goods  at  the  latter  point  at  veiy  reasonable  i*ates. 
Route  for  w&c-  The  construction  of  a  waggon-road,  with  moderately  favorable  grades, 
gonroad.  between  Telegraph  Ci*eek  and  Dease  Lake,  would  not  be  very 
difficult  or  expensive.  The  first  ascent  from  Telegraph  Creek  is  steep, 
but  might  easily  be  overcome.  Between  eight  aud  ten  miles  from  Tele- 
graph Ci*eek,  or  for  a  distance  of  about  two  miles,  the  road  would  have 
to  follow  a  rough  hill-side  above  the  cafion,  where  some  blasting  and 
grading  would  be  required.  The  descent  to  the  Tahl-tan  would  entail 
some  heavy  side-hill  catting  in  rock  and  earth  and  a  bridge  would  be 
necessary.  The  ascent  and  ci'ossing  of  the  *^  lava  bed ''  would  entail 
about  a  mile  of  rough  work  on  the  opposite  side  of  the  Tahl-tan,  and 
should  the  line  of  the  present  trail  be  followed,  a  long  and  steep  ascent, 
with  grading  in  gravel  and  clay,  would  be  required  at  Ward's,  and 
again  in  descending  to  and  ascending  from  the  Tooya  valley,  but  no 
rock  work  would  be  necessary.  It  seems  quite  probable,  however,  that 
a  better  route  might  be  found  for  a  road,  at  a  lower  level,  from  Ward's 
to  the  mouth  of  the  Tooya,  in  following  along  the  side  of  the  main  val- 
ley. In  either  case  a  good  bridge  would  be  required  at  the  Tooya. 
Beyond  this,  all  the  way  to  Dease  Lake,  no  further  serious  obstacle  is 
met  with.  Portions  of  the  route  are  clayey  and  swampy,  and  to 
render  these  easily  passable,  from  eight  to  ten  miles  of  coi*duroy  in  all 
would  be  required,  for  which  suitable  material  could  be  obtained  near 
by  in  all  cases. 
Railway  ronte.  Should  the  construction  of  a  railway  be  contemplated,  the  difficul- 
ties to  be  surmounted  would  be  greater  in  proportion,  pai'ticularly 
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between  Telegmph  Creek  and  the  Tahl-tan,  where  the  line  would  have 
to  follow  the  side  of  the  canon,  which  is  very  rough  and  rocky.  Beyond 
this  point,  bo  far  as  the  valley  could  be  seen  from  the  trail,  it  presents  no 
very  serious  impediments.  Below  Telegraph  Creek,  to  Glenora,  or  a 
little  further,  a  railway  would  involve  some  moderately  heavy  side-hill 
work;  bat  further  down  the  Stikine,  to  the  sea,  it  might  follow  the 
river-flats  at  a  nearly  uniform  level.  The  greatest  difficulty  to  be 
apprehended  on  this  part  of  the  line  would  be  that  likely  to  arise  in 
winter  from  the  very  heavy  snow-fall  on  that  part  of  the  river  below 
the  Little  CaiLon. 

It  may  be  pointed  out  in  this  connexion  that  the  survey  of  the 
Stikine  and  of  the  valley  leading  by  the  Tanzilla  to  Dease  Lake  shows 
that  the  route  is  an  exceedingly  direct  one  to  Dease  Lake,  and  that, 
taken  in  conjunction  with  the  valleys  of  the  Dease  and  Liaixl  Elvers,  it 
affords  almost  an  air-line  from  the  Pacific  Coast  to  the  great  Mackenzie 
Eiver.  (See  p.  19  b.) 

The  present  rates  for  goods,  from  Wrangell  to  Dease  Lake  are  about  P  wight  rates. 
as  foUows : — ^Wrangell  to  Telegrajjh  Creek  by  steamer,  2J  cents  per  lb. 
Thence  to  Dease  Lake  by  pack  animals,  6  cents.  Thence  by  lake  to 
Laketon,  f  to  1  cent.  Total,  about  9J  cents  per  lb.,  or  $195  per  ton. 
The  result  of  such  high  prices  is  to  discourage  prospecting  in  the  dis- 
trict and  seriously  to  retard  its  further  development. 

Dease  Lake. 

We  reached  the  head  of  Dease  Lake  on  June  5th',  and  eventually  left  Prooeedings  at 
the  lake  on  the  morning  of  June  19th,  spending  thus  thirteen  days  in  J>««««I^«- 
all  upon  the  lake.  At  the  date  of  our  arrival  the  lake,  with  the  exception 
of  a  small  area  at  its  head,  was  still  covered  with  the  decayed  but 
unbroken  ice  of  the  previous  winter,  and  this  did  not  finally  break  up 
and  disappear  till  the  16th.  Meanwhile,  almost  all  our  time  and  atten- 
tion were  devoted  to  sawing  out  boards  and  building  three  boats.  It 
would  have  been  impossible  to  have  left  sooner,  even  if  we  had  had 
boats  ready  at  the  outlet  of  the  lake,  which  had  long  been  open,  in 
consequence  of  the  entire  exhaustion  of  supplies  in  the  distnct,  from 
which  it  was  necessary  that  we  should  depart  provisioned  for  the 
greater  part  of  the  summer's  work.  As  it  was,  our  boats  were  finished 
a  few  houi-8  before  the  final  disi*uption  of  the  ice,  which  occurred  in 
the  end  with  extraordinary  rapidity,  under  the  influence  of  a  strong 
wind.  It  will  easily  be  understood  that  we  had  but  little  time  or 
opportunity  for  the  examination  of  the  surrounding  country,  which  is 
nevertheless  of  considerable  interest  on  account  of  the  rich  gold- 
producing  character  of  some  of  the  streams. 
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Opening  ftnd  The  disappearance  of  the  ice  must  always  be  late  in  this  lake,  in 
o  onng  0  e.  (.Q^sequence  of  its  high  altitude,  the  want  of  any  large  entering 
sti*eams  and  its  contracted  outlet.  It  was,  however,  in  1887  later  than 
ever  before  known  since  mining  operations  began.  The  following 
dates,  obtained  from  Mi*.  Robei-t  Eeid,  of  Laketon,  are  those  of  the 
opening  and  closing  of  the  lake  for  the  past  few  years. — 

Year,  Lake  opened.  Lake  dosed. 

1882 June   9  December   5  or6 

1883 May  30  December  5 

(Clear  from  end  to  end.) 

1884 June   2  December   2 

1885 June   3  December   1 

(Frozen  completely  across) 

1886 June    5  December  16 

(Crossing  on  17th.) 
1887 Junel6 

Further  particular  respecting  the  climate  of  Dease  Lake  will  be 
found  in  Appendix  VI. 

Dease  Lake  has  an  elevation  of  2660  feet  above  the  sea,  and  lies 
*"*  **  nearly  due  north-and-south  on  the  130th  meridian.  It  has  a  total 
length  of  twenty-four  and  a-third  miles,  with  an  average  width  of 
rather  less  than  one  mile,  being  somewhat  narrower  at  the  northern 
than  at  the  southern  end.  Dease  Creek,  on  the  delta  of  which  is 
situated  Laketon,  the  chief  place  of  the  Cassiar  district,  enters  on  the 
west  Bide  at  sixteen  miles  and  three  quarters  from  the  head  of  the  lake, 
and  is  the  largest  tributary  stream,  it  is  also  the  most  important,  as 
being  that  on  which  the  richest  of  the  gold  deposits  were  discovered,  and 
Mininc  oampB.  ^^  which  gold  is  Still  workcd  to  a  limited  extent.  A  certain  amount 
of  business  is  still  carried  on  here,  and  it  is  the  head  quarters  of  the 
present  Gold  Commissioner,  Mr.  Crimp.  At  the  sbuth  end,  or  head  of 
the  lake,  there  are  a  few  buildings,  now  vii-tually  abandoned,  and  at 
Porter's  Landing,  on  the  west  side  of  the  lake  near  its  noi*th  end, 
goods  are  landed  for  Thibert's  Creek.  The  old  Hudson  Bay  Post  was 
situated  about  two  miles  from  the  lower  end  of  the  lake,  on  the  east 
side.  A  small  steamer  was  put  upon  the  lake  when  the  mines  were 
in  a  flourishing  condition,  and  is  still  employed  in  making  occasional 
trips  up  or  down  the  lake  with  supplies. 
CountoyBnr-  The  country  about  the  lake  is  everywhere  wooded,  though  trees 
lake.  large  enough  for  lumber  are  found  only  in  sheltered  valleys  or  on  low 

land.  It  is  not  roughly  mountainous,  though  several  prominent  sum- 
mits occur.  The  most  conspicuous  of  these  lies  four  miles  back  from 
the  lake,  about  halfway  between  the  head  of  the  lake  and  Laketon.  As 
I  could  not  ascertain  that  this  is  rccegnizcd  by  any  name,  ^pi-opose 
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naming  it  McLeod  Mountain^  in  honour  of  the  discoverer  of  the  lake.  Mountaini. 
Its  height  is  about  6300  feet.  Between  McLeod  Mountain  and  Dease 
Creek  is  Mount  Sullivan,^  not  so  elevated  as  the  last,  but  nearer  the 
lake-shore  and  very  conspicuous  from  it.  On  the  opposite,  or  east 
side  of  the  lake,  a  couple  of  miles  back  from  the  shore,  is  a  group  of 
i*onnded  and  wooded  mountains,  somewhat  exceeding  1000  feet  in 
height  above  the  lake,  or  about  3800  above  the  sea.  Beady  Mountain, 
another  notable  landmark,  is  also  on  the  east  side  of  the  lake,  about 
three  miles  from  its  lower  end  and  near  the  creek  of  the  same  name. 
Its  height  was  not  determined,  but  is  less  than  that  of  McLeod  Moun- 
tain. With  the  exception  of  these  and  some  other  nameless 
mountains,  the  country  near  the  lake  is  merely  hilly,  or  rises  in  long, 
light  slopes  from  the  shores  to  undulating  wooded  uplands,  a  few 
hundred  feet  only  above  it,  which  coalesce  with  the  bases  of  the  moun- 
tains. Only  near  the  northern  end  of  the  lake  do  the  mountains  begin 
to  crowd  down  more  closely  to  the  water's  edge.  The  lake  is  shallow 
and  mai*shy  at  both  ends,  but  is  elsewhere  evidently  very  deep,  though 
no  soundings  have  been  made  in  it. 

Eock-ezposures  are  infrequent  along  the  margin  of  the  lake,  which,  Sap^ffioiai 
when  scarped,  generally  shows  only  stratified,  sandy,  clayey  and 
gravelly  terrace-deposits,  like  those  seen  on  the  trail  to  the  south- 
eastwaixi.  None  of  these  were  recognized  as  true  boulder-clay.  The 
lake  is  probably  held  in  at  its  northern  end  by  the  accumulated  delta 
deposit  of  Thibert  Creek.f  It  is  much  constricted,  further  up,  by  the 
similar  deposit  of  Dease  Creek,  and  has  narrowly  escaped  being  divided 
at  this  place  into  two  lakes.  It  is  rimmed  round  at  its  head  by  some- 
what irregular  teiTace  deposits,  which  have  already  been  alluded  to  as 
filling  the  ancient  valley  which  communicates  with  that  of  the  Stikine. 

The  vegetation  gives  evidence  of  a  greater  rainfall  and  conditions 
more  alpine  and  less  favorable  than  those  met  with  on  the  trail  to  the 
south-eastward,  and  sharply  contrasting  with  that  of  Telegraph  Creek  vegetation  and 
and  the  Tahl-tan.  The  effect  of  the  ice  upon  the  lake  in  spring,  in  oaitivation. 
retarding  the  vegetation  in  its  immediate  vicinity,  was  extremely 
apparent.  Agi*icultui*e  can  scarcely  be  regarded  as  practicable  in  this 
region,  and  the  results  of  gardening,  however  carefully  conducted,  are 
small.  Potatoes  can  be  grown,  but  in  some  years  they  are  much 
injured  by  frost,  and  carrotg,  lettuce,  cabbage,  cauliflowere  and  turnips 
may  be  made  to  afford  a  fair  return. 

Such  rock- exposures  as  could  be  reached  near  the  shores  of  the  lake  Rodu. 
were  inspected,  and  the  material  brought  down  from  the  hills  by  sev- 

*8o  named  for  Mr.  J.  H;  Salliyao,  lint  Gold  Commiflsioner  of  the  distriot,  loet  in  the  wreok 
of  the /'aci/fe  in  1875. 

t  A  ttream  about  fifty  feet  wide. 
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oral  streams  was  examined,  the  evidence  afforded  being  in  favor  of  the 
belief  that  the  whole  conntiy  is  underlain  by  Pal»ozoic  strata  i-esem- 
bling  those  described  to  the  sonth-eastward.  In  addition  to  the  lime- 
stone already  noted  as  occurring  at  the  head  of  the  lake,  there  are  grey 
and  greenish  rocks,  representing  altered  materials  of  volcanic  origin,* 
associated  with  leek-green  serpentine,  in  which  some  minute  veins  of 
chryi^otile  or  asbestos  were  noted.  Besides  these,  and  probably  pi-e- 
dominant  as  a  whole  in  the  valley  of  the  lake,  are  argillite-schists, 
which  vary  from  a  black  plumbaginous  to  a  grey,  finely  micaceous 
character,  and  are  often  lusti'ous  and  not  unfrequently  highly  calcareous. 
The  rooks,  as  a  whole,  closely  resemble  those  of  parts  of  the  gold 
bearing  series  of  Cariboo  district. 
DeaseOraek.  Dease  Creek,  is  said  to  be  about  twelve  miles  in  length  and  to  rise 
in  a  lake  about  five  miles  long.  It  has  cut  a  deep,  naiTOw  V-shaped 
valley  through  a  series  of  terraces,  which  have  evidently  been  formed 
at  its  mouth  when  the  lake  stood  at  vai-ious  levels  higher  than  the 
present.  The  ancient  pre-glacial  valley  has,  at  the  same  later-glacial 
period,  been  filled  with  clayey  and  gravelly  deposits,  among  which 
large  and  often  glaciated  boulders  are  common.  These  deposits  fre- 
quently resemble  boulder-clay,  and  are  possibly  entitled  to  be  so  called. 
The  present  valley  has  been  cut  down  through  them,  and  often  to  a  con- 
siderable depth  into  the  rock  beneath  them.  The  mining  has  occurred 
^  chiefly  in  the  bed  of  the  stream,  along  the  surface  of  the  solid  rock,  in 

the  sides  of  the  valley,  and  in  various  places  in  the  gravel  deposits 
which  still  remain ;  also  at  the  head  of  the  flat  on  which  Laketon 
stands,  where  the  stream  issues  from  the  narrow  recent  valley.  Much 
quai'tz  occurs  in  the  wash  of  the  stream,  and  the  gold,  being  "  coarse," 
is  evidently  of  local  origin  and  has  been  liberated  by  the  disintegra- 
tion of  the  rocks  in  the  immediate  vicinity  of,  if  not  entii-ely  within, 
the  actual  drainage-area  of  the  stream. 

Gold  Mining  i^  Cassiar  District. 

Yield  of  gold.  The  following  table,  based  on  the  reports  of  the  Minister  of  Mines 
of  British  Columbia,  clearly  illustrates  the  sudden  rise  and  gradual 
decadence  of  the  gold  yield  of  Cassiar  district. — 

Estimated  value  of  Gold  produced  by  Casdar  DiHricty 
from  1874  to  1887. 

1873 Not  known. 

1874 $1,000,000 

1875 830,000 

*  One  of  these,  representiog  a  nomerous  olaf  s  having  a  more  or  less  distinct  schistose  stmo- 
tare,  is  described  in  Appendix  V.  (Dease  Lake,  No.  S.) 
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1876 556,474 

1877 499,830 

1878 519,720 

1879'. 405,200 

1880 297,850 

1881 198,900 

1882 182,800 

1883 119,000 

1884 101.600 

1885 50,600 

1886 63,610 

1887 60,485 

Total $4,886,069 

No  estimate  has  been  formed  for  the  yield  of  the  mines  in  the  fii*st 
year  of  their  operation  (1873,)  but  as  that  for  the  following  year 
appears  probably  to  be  overstated,  it  may,  for  the  purpose  of  aiTiving  at 
a  general  estimate  of  the  whole,  be  assumed  that  the  sum  of  one  million 
includes  both  years.  The  value  of  the  gold  may  be  stated  as  froto  $16 
to  $17  per  ounce,  though  that  of  Dease  Creek  is'usually  priced  at  about 
$15-50  only. 

In  the  Report  of  Progress  of  the  Geological  Sui'vey  for  1886-87, 1  Soupoea  of  in 
was  enabled  to  give  a  general  note  on  the  various  creeks  worked  for  SiSng.^°  ^^ 
gold  in  Cassiar  and  on  the  Stikine.*  The  information  there  given  was 
chiefly  furnished  by  Mr.  G.  B.  Wright.  I  am  now  able  to  add  to  this, 
particulars  as  to  the  actual  condition  of  the  workings  in  1887.  These 
were  largely  obtained  through  the  kindness  of  Mr.  J.  S.  Crimp,  the 
present  Gold  Commissioner  for  Cassiar  district,  though  facets  were  also 
gathered  from  several  old  minere  who  were  among  the  first  to  enter 
the  countiy.     As  explained  on  a  previous  page,  my  opportunities  of  * 

personally  investigating  the  Cassiar  district  were  restricted  by  the 
necessity  we  were  under  of  pushing  on  to  our  main  field  of  explora- 
tion. Chiefly  from  the  sources  above-mentioned  the  following  sum- 
mary account  of  the  different  localities  is  derived. 

Summary  of  Facts  relating  to  Gold  on  the  Stikine  and  various  Creeks  in 
the  Cassiar  District  (1887). 

Stikine  River. — Gold  discovered,  1861.  Y^ry  fine  gold  can  be  found  Localities  of 
on  almost  all  parts  of  the  river,  but  very  little  profitable  work  was  ^**  ™»°"»«- 
ever  done  below  the  mouth  of  the  Cleai'water.  The  rich  ground 
may  be  said  to  have  begun  about  nine  miles  below  Glenora,  and  to 
have  extended  thence  to  the  Grand  Canon,  above  Telegraph  Creek. 
Here  Shock's  or  Shake's  Bar,  and  Cai-penter's,  Fiddler's  and  Buck's 
1 

•  OP'  cU.,  pp.  138-140. 
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Loeaiiteiof  Bars  were  situated,  the  richest  being  between  Glenora  and  Telegmph 
oontiSieS*'  Creek,  though  gold  was  also  worked  in  a  few  places  in  the  Grand 
Cafion.  With  the  exception  of  a  few  spots  in  the  lower  part  of  the^ 
cafion,  below  the  Tahl-tan,  and  one  nearly  opposite  "Wilson's,  all  the 
gold  was  very  fine.  Coai-so*  gold  was  also  found  on  the  lower  part  or 
the  Tahl-tan,  which  proved  quite  profitable,  and  bars  were  worked  for 
a  distance  of  ten  or  fifteen  miles  up  the  river.  Pellets  supposed  to  be 
of  silver  but  probably  of  arquerite  or  silver-amalgam  were  also  found 
on  the  Tahl-tan.  The  bara  on  the  Stikine  at  first  averaged  $3  to  $10 
a  day  to  the  hand,  and  as  much  as  two  to  three  ounces  was  sometimes 
obtained,  but  not  more  than  $1  to  $3  can  now  be  got,  and  work  has 
practically  ceased.  It  is  stated  that  none  of  the  higher  benches  so  far 
prospected  will  pay  for  hydraulic  work,  but  it  is  doubtful  whether 
these  have  been  examined  with  sufficient  care,  as  the  area  of  such 
benches  is  very  considerable. 

Dease  Creek, — The  bed  of  this  creek  has  been  gone  over  several 
times,' and  is  now  nearly  worked  out.  It  formerly  yielded  $8  to  $50  a 
day  to  the  hand,  and  paid  well  from  the  head  of  the  flat,  at  its  mouthy 
for  six  miles  up.  Above  this  a  few  isolated  good  claims  were  found, 
particularly  the  Cai*iboo  Company's  claim,  eight  miles  up,  from  which 
much  heavy  gold  was  obtained.  This  claim  has  been  worked  over  four 
times.  The  best  remaining  claims  are  bench  claims  on  the  south  side 
of  the  creek,  some  of  these  being  upon  an  old  high  channel  which 
yields  well  in  places.  Some  hydraulic  work  on  a  small  scale  is  being 
canned  on.  In  188d  there  were  sixteen  whites  and  thirty-five  Chinese 
at  work,  and  the  total  amount  produced  was  about  $15,000.  The 
gold  is  genemlly  well  water-worn  and  somewhat  mixed  in  character, 
varying  in  value  from  $15*50  to  $16  per  ounce. 

Thibert  Creek, — The  bed  of  this  stream  is  also  worked  out.  It  paid 
for  about  six  miles' up  from  the  mouth,  yielding  at  about  the  same  rate 
as  the  last.  Bench  claims  are  now  being  worked,  two  by  the  hydraulic 
method,  the  rest  by  tunnelling.  An  old  high  channel  had  also  been 
found  on  the  south  side  of  this  creek,  upon  which  two  claims  are  beings 
worked,  one  paying  veiy  well.  Yield  in  1886,  nearly  the  same  with 
Dease  Creek,  about  twenty-two  whites  and  twenty-five  Chinese  being 
employed.  Gold  valued  at  $16  per  ounce.  On  a  tributary  named 
Mosquito  Creek  veij  good  prospects  have  lately  been  obtained, — as 
much  as  $40  to  a  six-foot  set  of  timbers.  Work  is  now  going  on  here. 
Defot  Creek, — A  tributary  of  Cafion  Creek,  on  the  same  (west)  side 
of  Dease  Eiver  with  the  last.  It  rises  on  a  plateau  high  above  the 
river,  where  great  numbers  of  qjiartz  reefs  occur,  and  the  gold  found 
is  quite  rough  and  full  of  quai'tz.  Large  nuggets  have  been  obtained, 
including  one  of  fourteen  ounces  in  weight.    Some  work  is  still  m 
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progress,  though  the  creek- bed  is  worked  out.     Gold  worth  $1^  per  ix>oam!e8  of 
onnOA  gold  mining; 

^^^^^-  continued. 

Caiion  Creek, — ^No  paying  deposits  found. 

Cottonwood  Creek, — ^This  large  stream  heads  in  the  same  mountains 
with  the  last,  but  no  paying  deposits  have  been  found  upon  it. 

Beady  Creek. — ^A  little  mining  was  done  here  in  1874  and  1875,  but 
nothing  of  importance  ever  found. 

Bogle  River.— "So  mining  ever  developed. 

McDame  Creek, — ^Discovered  1874.  The  highest  average  daily  yield 
varied  from  |6  to  $100  to  the  hand  when  mining  was  at  its  best.  Most 
of  the  gold  was  obtained  in  what  appeai*ed  to  be  an  old  high-level 
channel,  which  crossed  points  of  terraces  or  benches  on  both  sides  of 
the  present  stream.  A  very  small  proportion  of  the  yield  was  from  the 
stream-bed.  Four  or  five  "Whites  and  forty  Chinese  are  now  at  work 
here,  the  greater  number  of  the  Chinese  being  employed  on  wide  flats, 
which  occur  aboat  nine  miles  up  the  creek.  Bench  claims  run  for 
about  seven  miles  up  the  creek  or  to  Holloway's  Bar.  Gold  worth 
from  $17*75  to  $18  per  ounce. 

Snow  Creek,  a  tributary  of  the  last. — ^The  richest  claim  found  in  Cas- 
siar  was  near  the  mouth  of  this  creek,  yielding  for  a  week  300  ounces 
for  six  to  eight  men.     Only  two  men  now  at  work. 

Quartz  Creek,  a  branch  of  Ti*out  Creek,  which  is  also  a  tributaiy  of 
McDame  Creek.  Good  claims  were  worked  here,  yielding  rough  gold 
fiill  of  quartz.    Much  quartz  in  the  vicinity.    Two  minora  now  at  work. 

BoseUa  Patterson  and  Dennis  Creeks, — ^Yielded  moderate  amounts  of 
gold,  paying  "  wages,"  say,  at  $6  a  day.    Now  abandoned. 

The  remaining  creeks  mentioned  in  the  report  cited,  viz,.  Gold  Creek, 
Slate  Creek,  Smter's  Creek  or  First  North  Fork  of  McDame,  Third  North 
Fork  of  McDame,  Spring  Creek  and  Fall  Creek,  are  now  abandoned, 
though  several  of  them  yielded  a  considerable  amount  of  gold  at  one 
time. 

Sayyea  Creek.  Near  the  head-waters  of  the  Upper  Liard,  yielded 
excellent  prospects,  but  has  never  been  properly  examined.  The  gold 
obtained  was  found  in  the  benches,  and  some  of  it  was  very  coarse. 
The  creek  yielded  at  the  rate  of  $10*90  a  day  to  the  hand  for  a  short 
time,  to  three  miners  who  discovered  it. 

Walker  Creek. — Said  to  be  distant  about  seventy  miles  in  an  easterly 
direction  fi-om  the  mouth  of  McDame  Creek.  Some  work  has  been 
done  here,  but  no  great  quantity  of  gold  obtained. 

Black,    Tumagain  or  "  Muddy  "  Eiver. — Eeached  by  trail  running 

easterly  from  a  point  opposite  the  mouth  of  McDame  Ci*eek,  and  said  to 

be  ninety  miles  distant.    Fine  gold  stated  to  have  been  obtained  to  the 

value  of  $20  per  day  to  the  hand,  and  it  is  genei-ally  believed  that  coarse 
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MetalUferoas 
Toins. 


gold  may  occui'  on  its  head-waters.  In  1874  prospectors  fonnd  streams 
about  seventy  miles  south-east  of  Dease  Lake,  which  are  supposed  to 
be  tributaries  of  this  river,  and  yielded  $6  a  day  in  coarse  gold,  but  at 
the  time  this  was  considered  too  poor  to  work. 
Frozen  ground.  Considerable  difELcultics  were  experieuced  in  mining  operations  in 
some  parts  of  the  Cassiar  district  on  account  of  frozen  ground,  often 
met  with  below  the  wooded  and  mossy  surface.  It  is  on  record  that 
on  Dease  Creek,  the  ground  continued  to  be  fi-ozen  to  the  end  of  a 
tunnel  driven  in  one  hundred  and  fifty  feet  from  the  slope  of  the  hill, 
and  at  a  depth  of  forty  feet  from  the  surface.  After  the  woods  and 
moss  had,  however,  been  burnt  off,  little  further  complaint  was  heard 
of  frozen  ground. 

Very  little  has  yet  been  done  in  the  way  of  prospecting  for  metal- 
liferous veins  in  this  district,  but  from  what  I  have  been  able  to  learn 
it  would  well  repay  a  thorough  examination,  and  the  comparative  ease 
with  which  it  may  be  reached  from  the  coast,  together  with  the  facil- 
ity it  affords  for  the  construction  of  a  good  road  to  the  very  centre  of 
the  district,  should  not  be  forgotten.  A  specimen  of  galena,  holding 
a  little  copper  and  iron  pyrites,  from  the  "  Acadia  Claim,"  South  Fork 
of  McDame  Creek,  was  given  to  me  some  years  ago  by  Mr.  J.  W. 
McKay.  This  has  since  been  assayed  by  Mr.  C.  Hoffmann,  and  proves 
to  contain  75  ounces  of  silver  to  the  ton  of  2000  lbs.  A  piece  of  native 
copper,  fifteen  pounds  in  weight,  was  at  one  time  found  in  Boulder 
Gulch,  Thibert  Creek. 

Taking  into  consideration  the  great  extent  of  generally  aurifei-ous 
country  included  in  the  Cassiar  district,  it  must  be  conceded,  that  apart 
from  the  immediate  vicinity  of  the  well  known  productive  camps,  it 
has  been  very  imperfectly  prospected.  A  great  part  of  the  district 
has  in  fact  merely  been  run  over  in  search  of  rich  diggings,  the  simplest 
and  cheapest  methods  of  prospecting  only,  having  been  employed  in 
the  quest.  It  is  not  improbable  that  additional  rich  creeks  like  those 
of  the  vicinity  of  Dease  Lake,  may  yet  be  discovered  elsewhere  and  it 
may  be  considered  certain  that  these  are  great  areas  of  poorer  deposits 
which  will  pay  to  work  with  improved  methods,  and  will  eventually 
be  utilized.  It  is  also  to  be  anticipated  that  ** quartz  mining"  will 
ere  long  be  inaugurated  and  will  affoi-d  a  more  permanent  basis  of 
prosperity  than  alluvial  mining,  however  rich. 


Proapeots  of 
farther  placer 
mining. 


Disoovery. 


Discovery  and  Exploration  op  Cassiar  District. 

The  Cassiar  district  of  the  northern  interior  of  British  Columbia 
may  be  said  to  have  been  twice  discovered,  first  by  officei-s  and  em- 
ployees of  the  Hudson  Bay  Company,  and  again,  after  a  considerable 
interval,  by  the  gold  miners. 
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The  unsuccessful  attempt  made  by  the  Hudson  Bay  Company  in  Exploration  by 
1834,  to  reach  the  trade  of  the  interior  country  west  of  the  Eocky  ® 
Mountains  from  the  mouth  of  the  Stikine,  has  already  been  noted, 
(p.  61 B).  EflForts  were  at  the  same  time  being  made  to  open  up  routes 
from  the  eastward.  In  the  summer  of  1834  Mr.  J.  McLeod,  chief 
trader,  was  employed  exploring  the  Liai-d  Eivor  above  Fort  Halkett, 
and  in  endeavoring  to  discover  some  stream  flowing  to  the  westwai-d. 
He  found  and  named  Deaso  Lake,*  cmssed  to  the  hfead-watere  of  the 
Stikine,  which  he  proposed  to  name  the  "Pelly  Eiver,"  and  travelled 
westward  in  the  valley  apparently  as  far  as  the  Tooya  or  Second 
North  Fork.  The  Indian  bridge  (afterwards  named  Terror  Bridge  by 
Mr.  E.  Campbell),  by  which  this  river  was  crossed  at  the  foot  of 
**  Thomas'  Fall,"  was  of  such  a  character  that  neither  McLeod  nor  any 
of  his  eight  men  dared  to  attempt  it,  and  from  this  point  he  and  his 
party  retraced  their  steps. 

The  geographical  information  obtained  by  McLeod  is  incorporated  McLeod's  route 
in  Arrowsmith's  map  of  1860,  on  which,  however,  the  upper  part 
of  the  Stikine,  which  McLeod  had  proposed  to  call  the  Pelly,  is 
named  "  Frances  Biver,"  and  is  placed  much  too  far  north  and  is  not 
connected  with  the  Stikine.  The  name  Finances  is  still  retained  as 
an  alteraative  one  to  "Stikeen"  on  the  edition  of  1854,  though  it  has 
since  fallen  entirely  into  disuse.  McLeod's  route  from  the  head  of 
Beasc  Lake,  as  shown  on  these  maps,  crossed  the  Tanzilla  within  a 
few  miles  of  the  lake,  and  followed  its  left  bank,  recrossing  before  the 
main  Stikine  enters  the  valley,  probably  by  an  Indian  suspension 
bridge,  which  is  reported  still  to  exist,  within  a  mile  or  two  of  this 
point.  On  careful  consideration  of  the  facts  there  can  scarcely  be  any 
doubt  that  the  Tooya  Eiver  was  McLeod*s  furthest  point,  and  the 
Indian  bridge  probably  crossed  it  near  the  position  of  the  present 
bridge,  though  it  may  have  been  at  some  point  further  up  the  stream 
which  has  not  yet  been  mapped. 

In  1836,  McLeod's  successor  at  Fort  Halkett  was  instructed  to  estab-  Seoondftbortive 
lish  a  post  across  the  mountains  and  to  extend  the  trade  down  the  *^* 
Stikine,  or  "  Pelly,"  as  it  was  then  called  from  McLeod's  naming.  For 
this  purpose  he  left  Fort  Halkett  early  in  June,  with  a  pai'ty  of  men 
and  two  large  canoes,  but  the  expedition  entirely  miscamed.  The 
appearance,  or  reported  appearance,  of  a  large  force  of  hostile  Indians 
at  Portage  Brul^,  ten  miles  above  Fort  Halkett,  so  alarmed  the  party 
that  they  turned  back  in  great  hast«,  abandoning  their  goods,  and  lost 
no  time  in  running  down  stream  to  Fort  Simpson. 

*  Deaae  Lake  and  River  were  so  named  by  MoLeod  after  Peter  Warren  Dease,  the  A  ratio 
explorer. 
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Bzpiontion  by     For  most  of  the  above  particalars  I  am  indebted  to  Mr.  Robert  Camp- 
^  bell,  who  was  at  the  time  of  the  return  of  the  last-mentioned  party  in 

temporaiy  charge  of  Fort  Simpson.  The  news  brought  back  by  these 
expeditions  was  of  a  character  to  discoui'age  further  enterprises  in  the 
region,  the  extremely  difficult  and  dangerous  navigation  of  the  Liard 
River,  which  constituted  the  avenue  of  approach  from  the  Mackenzie^ 
being  an  additional  deten-ent.  In  1838,  however,  Mr.  R.  Campbell 
volunteered  his  sei-vices  to  establish  a  ti*ading  post  at  Bease  Lake,  and 
in  the  spring  of  that  year  succeeded  in  doing  so.  He  was  accompanied 
by  a  half-breed  and  two  Indian  lads  only.  After  ascertaining  that  the 
"  Pelly "  of  McLeod  was  identical  with  the  Stikine,  he  returaed  to 
Bease  Lake,  where,  to  employ  his  own  words,  "  we  passed  a  winter  of 
constant  danger  from  the  savage  Russian  [coast]  Indians,  and  of  much 
suffering  from  starvation.  We  were  dependent  for  subsistance  on 
what  animals  we  could  catch,  and,  failing  that,  on  Un'pe  de  rocheJ 
"We  were  at  one  time  reduced  to  such  dire  straits  that  we  were  obliged 
to  eat  our  parchment  windows,  and  oui*  last  meal  befoi'e  abondoning 
Bease  Lake,  on  8th  May,  1839,  consisted  of  the  lacing  of  oui*  snow- 
shoes."*  After  being  thus  abandoned,  the  post  was  not  again  re-occu- 
pied. It  had  become  unnecessary,  owing  to  the  leasing  of  the  "  coast 
strip  "  of  Russian  America  by  Sir  George  Simpson  for  the  Company, 
in  consequence  of  which  the  trade  of  the  interior  was  entirely  con- 
trolled on  both  sides  by  the  Company. 

Further  history  From  this  time  the  country  appears  to  have  been  practically  forgot- 
ten for  many  years.  The  fui'S  produced  by  it  found  theii*  way,  through 
the  fJoast  Indians  down  the  Stikine,  by  the  Liaini  to  the  Hudson  Bay 
posts  on  that  stream,  or  across  country  southward  to  Fort  Connelly 
(established  by  Bouglas  in  1826),  on  Beai*  Lake,  at  the  head  of  the 
Skeena  River.  The  exploration  of  the  Telegraph  Suinrey  in  1866-67, 
has  already  been  referred  to.  It  did  not  extend  inland  as  far  as 
Bease  Lake. 

tiolddisooveiy.  Such  was  the  state  of  the  Cassiar  district  when  Messrs.  Thibert  and 
McCulloch,  by  the  discovery  of  gold  in  1872,  brought  about  an  entire 
change  in  its  conditions.  Hemy  Thibert,  a  French-Canadian,  left  the 
Red  River  country  in  1869  on  a  hunting  and  respecting  expedition 
to  the  west.  In  1871  he  met  McCulloch,  a  Scotchman,  and  together 
they  passed  the  winter  near  the  abandoned  site  of  Fort  Halkett,  on 
the  Liard  River,  suffering  no  oixiinary  hai-dships  from  scarcity  of  food. 
Near  this  place,  probably  on  what  was  known  afterwards  as  McCnlloch's 
Bar,  gold  was  first  found.  In  1872  they  reached  Bease  Lake,  having 
been  informed  that  it  was  a  good  locality  for  fish,  with  the  intention 


*  The  Discovery  Mid  Exploration  of  the  Yaoon  (Pelly)  River.    Winnipeg,  1886. 
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of  secnrmg  a  sufficient  supply  for  the  ensuing  winter.  Being  told, 
however,  by  the  Indians,  that  white  men  were  engaged  in  mining  on 
the  Stikine  not  far  off,  they  crossed  by  the  trail  from  the  head  of  the 
lake  and  reached  the  mining  camp  of  Buck^s  Bar.  Early  in  1873  they 
fiet  out  on  iheir  return  to  the  original  discovery  of  gold,  but  meeting 
with  success  on  Thibert's  Creek,  at  the  lower  end  of  the  lake,  they  were 
deterred  from  going  further  and  remained  working  there  during  the 
summer,  being  joined  aftei-wards  by  thirteen  other  miners  from  the 
Stikine.  Dease  Creek  was  discovered  during  the  same  season,  and  Capt. 
W.  Moore  was  among  the  first  to  begin  work  there.  Thibert  is  still 
mining  in  Cassiar,  but  McCulloch  lost  his  life  some  yeai*s  since  on  a 
winter  joui'ney  on  the  Stikine. 

The  subsequent  history  of  Cassiar  is  that  of  a  mining  district. 

In  18'74  the  population,  exclusive  of  Indians,  was  estimated  to  ^^i^  fining, 
have  reached  1500.  The  placere  of  McBame  Creek  were  discovered.  ^*^**^ 
Miners  dencended  the  Liard  a  long  distance,  and  worked  McCulloch's 
Bar  and  other  river-bars.  Prospectoi-s  ascended  the  same  river,  and 
reported  having  been  within  sight  of  Frances  Lake.  The  little  town 
ef  Laketon  was  built  at  the  mouth  of  Dease  Creek,  and  beef  cattle  were 
for  the  first  time  bi-ought  across  country  from  the  Upper  Eraser.  The 
total  yield  of  gold  from  the  district  (which,  fi-om  a  mining  point  of 
view,  includes  the  Stikine)  is  roughly  estimated  to  have  been  equal  to 
11,000,000. 

In  1875  the  population  is  estimated  to  have  been  1081,  and  the  yield  iszs. 
of  gold  equalled  about  $830,000.  Three  hundred  head  of  cattle  were 
brought  from  the  Fi'aser  overland.  This  and  the  preceding  season 
were  the  best  years  of  the  district.  Of  a  small  pai'ty  which  spent 
the  winter  of  1874-'75  far  up  the  Liard  Eiver,  foui*  died  of  scurvy. 
Prospecting  was  actively  carried  on  in  outlying  regions,  Sayyea  Creek 
being  discovered  near  the  Liard  head-waters,  and  the  Frances  River 
also  apparently  examined. 

Owing  to  the  flattering  accounts  sent  out,  a  great  influx  of  minera  i^re. 
occun-ed  in  1876,  the  population  being  at  one  time  estimated  at  2000, 
Profitable  work  could  not,  however,  be  found  for  so  many  men,  and 
the  yield  of  gold  fell  to  $499,830.  Walker  Creek,  said  to  be  seventy 
to  eighty  miles  cast  of  McDame  Creek,  was  discovered,  but  this 
stream  never  proved  very  remunei-ative.  Defot  Creek  was  also  found, 
and  in  1878  proved  rich  for  a  limited  area.       * 

Since  this  time  the  production  of  the  district  and  the  number  of  Decline  of  gold 
miners  employed  have  gradually  declined,  and  no  important  new  creeks 
have  been  discovered,  though  reports  to  tha%  effect  have  from  time 
to  time  been  circulated.    The  Black  or  Turnagain  (Muddy)  Eiver  is 
the  most  recent  of  these,  some  attention  being  drawn  to  it  in  1886. 
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It  appears,  indeed,  that  after  the  first  few  years  very  little  prospecting- 
or  exploring  has  been  done  at  a  distance  from  the  main  creeks,  of 
which  Bease,  Thibert  and  McDame  have  throughout  been  the  most 
important  and  permanently  productive. 

Deasb  Biver. 

We  left,  Dease  Lake  with  quite  a  little  flotilla,  consisting  of  the 
three  boats  we  had  built,  with  an  Osgood  canvass  boat,  which  it  had 
been  intended  to  keep  in  reserve,  but  which  the  amount  of  dead  weight 
which  we  had  to  carry  obliged  us  to  press  into  the  service.  Besides 
myself,  the  party  consisted  of  Messrs.  McConnell  and  McEvoy,  four 
white  men,  five  Coast  Indians  and  one  Indian  woman,  the  wife  of  the 
leading  Indian  boatman. 

Caatiar  Ranse.  Though  the  region  about  Dease  Lake  is  as  a  whole  rather  low,  with 
isolated  mountains  and  ridges  here  and  there  prominent,  that  to  the 
east  and  north-east  is  very  different,  being  studded  with  rugged  moun- 
tains, and  in  effect  constituting  an  important  mountain  range  with 
north-west  and  south-east  trend,  and  a  transverse  width  of  nearly 
fifty  miles.  This  range  appeara  to  represent  a  continuation  of  that 
which  in  various  maps  has  been  named  the  Peak  Mountains  or  Blue 
Mountains,  but  as  its  connection  to  the  south-eastward  is  as  yet  quite 
uncertain,  and  as  neither  of  these  names  possesses  either  a  distinctive 
character  or  any  special  fitness,  I  believe  it  will  be  most  appropriate 
and  convenient  to  call  the  range  the  Cassiar  Bange,  and  shall  accoixi- 
ingly  so  designate  it. 

Lower  end  of  Looking  down  the  Dease  Eivor  from  Porter's  Landing,  neai'  the  north 
**^  *'  end  of  the  lake,  the  view  is  one  of  the  most  pictuiesque  possible, 
embracing  a  portion  of  the  lake  itself,  bordered  by  the  marshy  flats  of 
the  mouth  of  Thibert  Creek  and  bounded  by  the  rugged  and  extremely 
varied  forms  of  the  eastern  ridges  of  these  mountains,  towards  which 
the  Dease  Eiver  flows,  and  through  which  it  cuts  in  a  direction  almost 
directly  ti^ansvei-se  to  the  run  of  the  range. 

ThnenuuD  ^^^  Dease  Biver  has,  up  to  the  prosent  time,  been  very  inaccurately 

SSSS^^^^^*  represented  upon  the  maps.  My  sui*vey  of  the  river,  as  shown  on  the 
accompanying  map,  proves  that  its  course  is  somewhat  remarkable. 
Disregarding  minor  flexures,  which  are  numerous  and  sometimes  in- 
volved, it  may  be  described  as  following  three  principal  directions. — 
From  Dease  Lake  its  general  course  is  N.  50°  E.  for  forty-seven  miles, 
to  a  point  near  the  valley  of  Bapid  Eiver.  Here,  before  it  has  freed 
itself  from  the  Cassiar  Eange,  it  turns  nearly  at  a  right-angle  to  a 
bearing  of  N.  15°  W.,  which  it  maintains  for  thirty-one  miles.  Thence 
it  again  turns  for  a  second  time  through  a  right-angle  to  a  coui*se  of 
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N.  55°  E.,  which  it  follows  to  its  junction  with  the  Liard.  Its  entire 
length,  thus  measiu'ed  in  three  8ti*aight  reaches,  is  one  hundred  and 
ten  miles,  but  measured  in  straight  lengths  of  one  mile  it  is  one  hun- 
dred and  twenty-seven  miles,  or,  following  all  the  sinuosities  of  the 
stream,  one  hundi'ed  and  eighty  miles.  . 

The  height  of  Dease  Lake,  as  previously  stated,  is  2660  feet,  within  Fan  of  the 
small  limits  of  error.     That  of  the  confluence  of  the  Dease  and  Liard  renu' 
about  2100  feet.    The  last  mentioned  elevation  is  a  fair  approximation 
only,  as  no  simultaneous  barometer  readings  were  available  for  purposes 
of  comparison,  and  the  weather  during  our  stay  at  the  forks  was  rather 
unsettled/    The  total  fall  of  the  river,  according  to  these  figures,  is  560 
feet,  giving  a  slope  of  four  feet  to  the  mile  for  its  entire  length,  which, 
judging  from  analogy  with  other  western  rivers,  is  about  what  might 
be  expected  from  the  appearance  of  the  stream.     The  velocity  of  the 
current  was  estimated  at  about  three  miles  an  hour,  as  a  general  aver- 
age, but  there  are  several  little  rapids,  as  well  as  some  rather  long  ^ 
tranquil  reaches. 

The  river,  /rom  Dease  Lake  to  the  Liard,  may  easily  be  de-  Nari^fabUity  of 
Bcended  in  two  days,  but  the  ascent  is  a  comparatively  slow  process, 
depending  much  on  the  height  of  the  water,  and  when  the  bars  and 
beaches  are  not  bare  for  tracking  is  a  tedious  aifair.  It  is  possible  that 
the  river  might  bo  navigated  by  small  stern-wheel  steamers  of  good 
power,  as  there  are  no  insuperable  obstacles,  but  doubtful  whether 
such  an  enterprise  would  be  a  remunerative  one,  even  if  the  traffic 
were  to  assume  proportions  n^ich  greater  than  at  present.  Such  goods 
as  ai^e  now  requived  at  McDame  Creek  (fifty-five  and  a-half  miles  below 
Dease  Lake  by  the  course  of  the  stream)  and  at  the  little  trading  post 
at  the  mouth  of  the  river,  are  easily  taken  down  stream  in  large  flat- 
bottomed  boats,  which  go  back  light,  by  poling  and  tracking,  without 
great  difficulty.  The  boating  on  the  river  has  been  done  principally 
by  crews  of  Coast  Indians,  who  are  engaged  and  brought  into  the 
interior  for  the  purpose. 

On  leaving  Dease  Lake,  the  nver  is  a  small  stream,  estimated  to  upper  part  of 
average  from  100  to  150  feet  only  in  width,  with  a  general  middle  ^^®'^^*'* 
depth  of  about  three  feet.  It  is  extremely  tortuous  and  rather  swift, 
meandeiing  in  a  wide,  flat  valley.  At  about  eight  miles  from  the  lake, 
it  may  be  said  distinctly  to  enter  the  mountains,  the  valley  at  the  same 
time  gradually  naiTOwing  and  becoming  bordered  by  mountains  from 
4500  to  5000  feet  in  height,  which,  on  the  19th  of  June,  still  bore  much 
snow  on  their  summits.  At  about  thirteen  miles  from  Dease  Lake,  it 
expands  into  a  little  lake  about  a  mile  and  three-quarters  in  length, 
and  between  this  and  the  mouth  of  Cottonwood  Creek  it  flows  through 
three  more  similar  lake-like  expansions,  which  are,  respectively,  a  mile 
and  a  half,  two  miles  and  one  mile  in  length.  These  are  probably  formed 
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in  all  cases  by  the  partial  blocking  of  the  valley  by  dibris  bi-ought  in 
by  tributaiy  sti-eams,  of  which  Cottonwood  Creek  itself  is  the  last  and 
most  important.  These  lakes  constitute  somewhat  serious  impedi- 
ments to  navigation,  as  they  freeze  over  in  the  autumn  long  before  the 
ice  takes  on  the  }  ivcr,  and  remain  frozen  till  late  in  the  spring. 
Smaiiiakes.  The  mountains  by  which  the  valley  is  hemmed  in  on  both  sides  from 
First  Lake  to  the  Cottonwood  are  very  rough  and  high,  and  chiefly, 
if  not  entirely,  composed  of  granitoid  rocks.  About  three  miles  and 
a-half  north-west  of  Second  Lake  is  a  remarkable  broken  summit,  with 
a  height  estimated  at  7500  feet,  which,  from  the  peculiarity  of  its 
fonn,  has  been  named  Anvil  Mountain,  Eunning  parallel  with  this 
and  Third  Lake  is  a  straight,  well-defined  ittnge,  the  higher  peaks  of 
which  attain  an  equal  elevation,  and  which,  for  the  sake  of  distinction 
and  in  consequence  of  the  long  slopes  of  broken  rocks  which  descend 
from  it,  has  been  indicated  on  the  map  as  the  Skree  Range,  It  is  pro- 
bable that  actual  measurement  will  show  that  several  of  the  peaks  in 
this  vicinity  exceed  8000  feet.  The  vegetation  was  observed  to  be 
further  advanced  as  soon  as  the  Dease  Eiver  was  fairly  entered,  show- 
ing how  great  must  be  the  etfect  of  the  ice  which  lingei*s  on  Dease 
Lake,  in  its  immediate  vicinity.  There  is  also  evidence  of  a  less  abund- 
ant rain-fall  along  the  river. 

TribQtariee.  Bease  Eiver  rapidly  increases  in  size,  and  after  the  lake  is  left,  soon 

doubles  its  volume,  owing  to  the  number  of  affluent  sti'eams,  of  which 
Cottonwood  Creek  is  the  first  which  may  be  called  a  river.  This 
stream  occupies  an  impoi*tant  valley,  which  may  bo  obsei-ved  to  nin 
for  many  miles  in  a  north-westwaixi  dii*ection,  bordered  by  Continuous 
high  ranges.  It  is  remarkable  that  no  paying  deposits  of  gold  have 
ever  been  found  either  on  this  or  on  Eagle  Biver,  which  enters  the 
Dease  from  the  south  about  four  miles  lurther  down'  Eagle  Eiver 
also  flows  between  high  mountains,  and  its  valley  appears  to  be  paral- 
lel to,  and  analogous  with,  that  occupied  by  Dease  Lake.  It  is  evi- 
dently the  "  Christie  Eiver  "  of  McLeod,*  but  this  name  has  entirely 
passed  out  of  use,  and  it  appeal's  hopeless  to  endeavor  to  reinstate 
it.  Cottonwood  Creek  is  shown  on  Arrowsmith's  maps,  accoi^ding  to 
McLeod  and  Campbell,  but  is  not  named. 

Terraoei.  Eock  exposures  are  unfrequent  in  the  banks  of  the  portion  of  Dease 

Eiver  above  described,  though  stratified  gravel  deposits  are  often  cut 
into.  There  is  also  a  considerable  development  of  terraces  at  high 
levels  on  the  sides  of  some  of  the  mbuntains,  particularly  in  the  part  of 
the  valley  which  runs  along  the  base  of  the  Skree  Eange.    Well- 

*  I  have  endeavored  in  all  cases  to  identify  the  original  names  given  by  the  fint  explorere  In 
this  eoantry,  and  to  ascertain  as  veU  the  native  names  of  places,  but  where  these  have  passed 
entirely  out  of  use  by  the  miners  and  traders  now  in  the  country,  it  becomes  necessary  to  drop 
them,  though  in  so  doing  the  strict  law  of  priority  is,  no  doubt,  transgressed.  • 
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marked  terraces  were  here  seen  on  the  west  side  of  the  valley,  at  an 
estimated  height  of  2000  feet  above  the  river,  or  about  4600  feet 
^bove  the  sea. 

Immediately  below  the  mouth  of  Cottonwood  Creek  is  the  Cotton-  Cottonwood 
wood  Bapid,  in  which  the  course  of  the  river  is  impeded  by  a  number  MoDame. 
of  boulders.  The  i-apid  is  not  a  formidable  one,  or  at  all  dangerous  to 
ran,  with  ordinaiy  care.  The  river  below  Cottonwood  Creek  runs 
nearly  due  east  for  about  ten  miles,  with  a  rather  strong  current.  It 
then  turns  more  to  the  northward,  and  after  making  several  large 
flexures,  reaches  Sylvester's  Landing,  at  the  mouth  of  McDame  Creek, 
in  about  eight  miles.  In  this  reach  the  current  is  slack,  and  the  river 
averages  300  feet  in  width.  The  flat  land  of  the  river-valley  is  rather 
wide  in  this  part  of  its  length,  but  the  mountains  to  the  north  and 
south  are  high  and  bold,  many  of  the  summits  ranging  from  6000  to 
7000  feet  The  lower  slopes  of  the  mountains  are  usually  light,  and  in 
general  thickly  wooded,  but  their  higher  parts  are  treeless,  and  fi*om 
the  quantity  of  snow  borne  by  them  in  June,  must  retain  some  snow 
throughout  the  summer.  Immediately  opposite  the  mouth  of  McDame 
Creek  is  a  remarkably  prominent  and  abrupt  rocky  mountain,  which 
it  is  pix)'po8ed  to  name  Sylvester  Peak,  It  height  was  estimated  at 
7000  feet,  but  the  circumstances  did  not  admit  of  its  measurement. 

Sylvester's  Landing  is  the  point  of  supply  for  the  minera  on  McDame  Sylvester's 
Creek,  also  a  post  for  Indian  ti*ade,  and  there  are  here  a  few  log-houses 
and  store  buildings.  Mi\  B.  Sylvester  has  been  resident  here  for  a 
namber  of  yeara,  and  readily  gave  us  all  the  information  and  advice  in 
his  power.  McDame  Creek  was  discovered  to  be  auriferous  in  1874. 
It  has  since  been  constantly  worked,  and,  with  its  tributaries,  has 
yielded  much  gold,  but  is  now  believed  to  be  nearly  exhausted.  Its 
valley  is  wide  and  important,  running  north-westwai*d  for  about  seven 
miles,  and  then  turning  nearly  due  west.  At  the  angle  thus  formed  a 
low,  wide  pass  leads  through  the  mountains  to  the  north-eastward, 
where  it  connects  with  the  valley  of  the  Dease.  The  appearance  of 
this  pass,  as  seen  from  a  distance,  is  such  as  to  suggest  that  the  Dease 
River  itself  may  at  some  former  period  have  flowed  through  it. 

The  mountains  bordering  McDame  Creek,  viewed  from  Sylvester's  SfSSSJfnS"*^ 
Landing,  are  singularly  different  from  any  before  met  with.  The^are 
evidently  composed  for  the  most  part  of  limestone,  and  characterized 
by  the  occun-ence  of  long,  bare  slopes  of  shattered  rock-fragments. 
They  are  scarcely  at  all  wooded,  and  in  this  respect  resemble  the  bai-e 
limestone  crests  of  parts  of  the  Bocky  Mountains  in  more  southern 
latitudes. 

Potatoes  and  turnips  of  large  size  are  grown  every  seiiason  without  Cultivation. 
diflficulty  on  McDame  Creek. 
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Tribataries  Nine  miles  below  Sylvester's,  the  Dease  makes  its  great  bend  toward 

e  ow  c  ame  ^j^^  north,  the  intervening  portion  of  the  river  somewhat  changing  its 
chai*acter  from  that  above  described,  rock  exposures  being  compara- 
tively frequent  in  its  banks  and  bed,  where  they  produce  several  little 
rapids.  Four-mile  Greek  entere  from  the  south  at  somewhat  less  than 
the  specified  distance  below  Sylvester's.  It  appears  to  be  the  "Stuart 
Eiver  "  of  McLeod,  shown  on  Arrowsmith's  map  of  1850,  but  neither  on 

Trail  to  Black  this  nor  On  that  of  1854  is  McDame  Creek  indicated.  Sylvester's  ti-ail 
to  Tumagain  or  Black  Eiver  (Muddy  Eiver  of  miners)  runs  up  this  val- 
ley, and  follows  a  tributary — Sheep  Creek — to  the  south-eastward, 
passing  near  the  base  of  Sheep  Mountain,  a  high  rugged  peak  esti- 
mated at  8000  feet,  situated  about  five  miles  and  a-half  south  of  the 
Dease.  The  distance  to  the  trading  outpost  on  Turaagain  Eiver  ia 
estimated  at  ninety  miles,  but  is  probably  less.  Horaes  ara  emploj'ed 
in  packing  over  the  ti-ail. 

lUpid  River.  The  valley  of  the  Eapid  Eiver  joins  that  of  the  Dease  at  its  great 
bend,  just  alluded  to,  but  the  stream,  running  parallel  with  the  Dease 
for  some  distance,  enters  it  several  miles  lower  down,  and  its  actual 
confluence  was  not  observed.  Beyond  the  great  bend  the  mountains 
near  the  river  decrease  rather  notably  in  height  and  abruptness,  and 
at  the  same  time  retreat  from  the  vicinity  of  the  river,  the  valley 
becoming  very  wide,  and  long,  hummocky  slopes,  or  groups  of  low 
hills,  coming  in  between  the  river  and  the  mountains. 

Drybelteaitof     The  northerly  course  of  the  river  here   carries  it  very  obliquely 

tains.*'  ^"°'  through  the  eastern  portion  of  the  Cassiar  Eange.  The  precipitation 
in  this  part  of  the  valley  is  evidently  inconsiderable.  The  quantity  of 
snow  resting  upon  the  mountains  was  observed  to  be  very  small,  and 
here  Sylvester  successfully  wintei-s  his  horses,  without  cutting  hay 
or  otherwise  providing  for  them,  the  depth  of  snow  in  ^winter  be- 
ing so  small  that  it  does  not  seriously  interfere  with  grazing.  This 
favored  district  is,  in  fact,  homologous  with  that  in  the  vicinity  of 
Telegraph  Creek,  being  in  the  dry  lee  of  the  Cassiar  Sange,  just  as 
that  is  in  a  similar  situation  with  respect  to  the  Coast  Mountains. 
Much  of  the  valley,  with  the  slopes  of  the  hills,  is  open  or  partially 
wooded  with  groves  of  black  pine  (P.  Murrayana)  and  aspen  poplar. 
The  grass  has  the  tussocky  bunch -grass  character  usually  found  in 
dry  regions,  and  it  is  intermixed  with  the  small  sage  (Artemisia  frigi- 
da).  The  bear-berry  (Arctostapklyos  uva-ur$i)  is  not  uncommon,  and 
the  strawbeny  and  lupin  {Lupinus  Nootkatensis)  were  in  flower. 
Anemone  patetis  was  here  also  observed  for  the  firet  time,  but  long  past 
flowering.  Making  allowance  for  the  time  occupied  in  reaching  this 
place  fj'om  Telegraph  Creek,  the  progress  of  vegetation  here  was 
palpably  less  advanced,  but  the  showing  was  still  a  remarkable  one 
for  the  latitude,  elevation  and  distance  from  the  sea  of  the  region. 
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Below  the  Eapid  Eiver  the  Bease  changes  its  character  considerably,  Deaao  below 
becoming   relatively  wide,  with   numerous  gravel-bars,  and  in  some     ^       ^^^' 
places  many  islands,  with  frequent  "drift  piles"  or  accumulations  of 
timber.    TeiTaces  ai'e  well  shown  on  the  sides  of  the  mountains  and 
reach  a  height  of  about  2000  feet  above  the  river. 

A  few  miles  before  reaching  the  second  great  bend,  a  stream  joins  French  Cieek. 
from  the  west,  which  has  become  known  to  the  miners  as  French 
Creek,  and  is  probably  the  "  Detour  Eiver  "  of  old  maps.    It  rises  on 
the  north-east  slope  of  the  Cassiar  Mountains,  and  is  not  large. 

The  last  main  reach  of  the  Dease  is  that  which  extends  from  the  Lower  part  of 
second  great  bend  to  its  mouth,  a  distance  of  thirty-one  miles  in  a^^*^*"** 
direction  of  N.  55°  E.  Though  the  course  of  the  river  is  fai*  from 
being  direct,  the  general  bearing  leaves  the  base  of  the  Cassiar  Eange 
nearly  at  a  right^angle.  The  country  becomes  low  and  uninteresting, 
and  assumes  a  rather  dreai-y  aspect,  being  covered  generally  with 
forest  of  inferior  growth,  often  degenerating  into  swamp  on  northern 
aspects,  and  with  only  occasional  grassy  openings  on  slopes  with 
sunny  exposures.  In  descending  this  part  of  the  river,  the  mountains 
soon  become  invisible  from  the  river-valley,  which  is  boi-dered  by 
undulating  lowlands,  or  low  diffuse  hills  which  rise  to  a  plateau  at 
some  miles  distant,  from  400  to  500  feat  above  the  stream.  .  Banks 
of  frozen  soil  were  seen  in  one  or  two  places  beneath  a  peaty  or  mosey 
covering.  The  climate  is  evidently  somewhat  more  humid  than  be- 
fore and  less  favorable  to  vegetation.  The  current  of  the  river  is 
rather  swift,  and  there  are  two  or  three  inconsiderable  rapids,  but  none 
of  importance  till  within  about  four  miles  of  the  mouth,  where  there 
are  several  strong  rapids,  which  at  certain  stages  of  the  water  are 
reported  to  be  dangerous,  and  in  which  all  our  boats  shipped  more 
or  less  water.  Ten*aces,  as  much  as  300  feet  in  height,  approach  the 
river  in  some  places  in  this  part  of  its  course,  and  when  cut  into  gene- 
rally show  stratified  gravels  which  sonaetimes  rest  directly  on  low 
exposures  of  rock. 

The  larch  {Larix  Americana)  was  first  seen  five  miles  below  theLj^j^ij^ 
second  gi*eat  bend,  and  below  this  place  becomes  quite  abundant  in 
cold,   swampy  spots,  where  it  grows  with  the  black  spruce  {Picea 
nigra,) 

Blue  Eiver  (the  "Caribou  Eiver"  of  Campbell)  joins  the  Dease biuo River, 
twelve  miles  below  the  second  great  bend.     It  is  a  stream  fifty  feet 
wide  at  the  motith,  with  clear  water,  and   derives  its  supply  from 
the  north-eastern  slopes  of  the  Cassiar  Eange,  to  the  north  of  French 
Creek. 

The  "Lower  Post,"  which  is  the  furthest  outwork  of  **  civilization  *'  "Lower Poet.* 
or  trade  in  this  dii'ection,  is  situated  at  the  edge  of  a  terrace  forty 
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feet  in  height  on  the  left  bank  of  the  Liard,  about  half  a  mile 
above  the  mouth  of  the  Dease.  It  is  of  a  very  unpretentious  charac- 
ter, consisting  of  a  few  low  log  buildings,  in  the  vicinity  of  which  the 
woods  have  been  entirely  desti'oyed  hy  fire. 

.  The  soil  is  poor  near  the  post  and  the  climate  evidently  unfavorable, 
but  potatoes  and  turnips  have  been  grown  here  in  small  patches. 

The  Liard  Eiver  is  here  said  to  open,  as  a  rule,  from  the  1st  to  the 
5th  of  May,  though  in  1887  this  did  not  occur  till  the  18th  of  that 
month.    In  the  autumn  of  1€86  it  was  frozen  over  on  November  21st. 

Mr.  Egnell,  in  sole  charge,  received  us  on  our  arrival  here  with  all 
distinction  possible,  displaying  his  Union  Jack  and  firing  a  salute  fi-om 
his  fowling  piece.  Before  leaving  wo  were  indebted  to  him  for  many 
other  courtesies,  all  of  which  are  here  giatefully  acknowledged. 

Geology  of  the  Dease  River. 

It  would  be  impossible,  without  the  expenditure  of  much  time,  to 
make  anything  like  a  complete  geological  section  on  the  line  of  the 
Dease,  in  consequence  of  the  infrequency  of  rock-exposures  on  the 
river  itself  and  the  distance  and  rough  character  of  the  boixiering 
mountain-slopes.  The  main  geological  features  are,  however,  suffi- 
ciently apparent.  For  about  twelve  miles  below  the  lake  the  rocks 
composing  the  mountains  seem  to  be  referable  to  the  same  Palaeozoic 
series,  which  has  been  described  as  occurring  on  Dease  Lake,  but  the 
exposui*es  examined  appeared  to  be  somewhat  more  highly  altered, 
and  in  some  cases  to  approach  the  character  of  crystalline  schists. 
One  bedded  rock  is  probably  a  diabase,  with  somewhat  lustrous  divi- 
sion planes  and  kernels  of  epidote. 

Beyond  the  point  above  defined,  at  the  fii*st  little  lake,  a  granitic 
area  is  entered  on,  which  may  be  regarded  as  constituting  the  axis  of 
the  Cassiar  range,  and  which  extends  on  the  rivei'to  the  mouth  of  the 
Cottonwood,  constituting  the^  entii'e  Skroe  Bange,  and  apparently 
also  Anvil  Mountain  and  the  surrounding  high  mountain  region,  with 
a  tranverse  width  of  about  thirteen  miles.  The  granite  hero  seen 
diflPers  somewhat  from  that  found  on  the  Stikine  in  being  more 
highly  quartzose  and  occasionally  garnetiferous.  Mica  is  present  in 
great  abundance,  and  is  in  some  specimens  black,  in  others  of  charac- 
teristic pale,  silvery  coloui'S.  The  existence  of  distinctly  gneissic  rocks 
was  not  ascertained,  but  the  lithological  chai*acter  of  the  series  resem- 
bles that  of  the  lowest  rocks  of  Shuswap  Lake  and  other  districts  in 
the  interior  of  Bntiqjh  Columbia  to  the  south,  which  have  been  provi- 
sionally referred  to  the  Archaean. 

The  valley  of  Cottonwood  Creek  appears  to  coincide  with  the  north- 
eastern edge  of  the  granites  for  a  number  of  miles.    The  mountains  to 
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the  north  of  it,  and  extending  eastward  along  the  north  side  of  the 
Dease,  are  evidently  composed  of  stratified  rocks,  including  important 
beds  of  limestone,  the  average  dip  being  about  N.  45°  E.  <  30°.  The 
northern  spur  of  the  mountain  which  tenninates  the  Skree  Range, 
opposite  the  mouth  of  Cottonwood  Creek,  shows  the  overlap  of  the 
stratified  rocks  upon  the  granites  at  a  considerable  height  above  the 
river.  The  mountains  which  run  southwai-d  on  both  sides  of  Eagle 
Biver  valley  seem  to  be  also  granitic  for  the  most  part,  though  a 
greenish-grey  felsite  was  collected  on  the  river  from  the  northern  spur 
of  the  mountain  to  the  east  of  the  valley. 

Little  was  ascertained  respecting  the  rocks  composing  the  moun-  Rocka  of  ^^ 
tains  between  Eagle  Biver  and  Sylvester's  Landing,  but  gi-anlte  does  not  Mountainf. 
reappear  in  them.  The  range  to  the  east  of  McDame  Creek  is  largely 
composed  of  limestone,  which,  striking  in  a  north-west  and  south-east 
direction,  constitutes  also  the  mountains  on  the  south  side  of  the  Dease. 
The  dip  is  generally  westward,  at  varying  angles,  and  the  limestones 
are  associated  with  reddish  shales,  and  near  the  mouth  of  Bapid  Biver 
were  obsei-ved  to  be  interbedded  with  dolomitic  layera  and  calcareous 
schists.  The  total  thickness  of  the  sti-ata  brought  to  the  surface  along 
this  part  of  the  river  must  be  very  considerable.  The  lithological 
resemblance  is  close  to  the  uppei*  part  of  the  Faladozoic  section  on  the 
Bow  Pass,  including  the  Banff,  Intermediate  and  Castle  Mountain 
limestones  of  Mr.  McConnell  (Annual  Eepoi*t,  1886,  pai*t  d).  Lime- 
stones near  the  western  or  upper  part  of  the  river-section  contain 
numerous  obscure  fossils,  including  brachiopods,  corals,  and  appai*ently 
a  sponge-like  organism.  I  also  satisfied  myself  of  the  occuiTence  of  ji^^ji^,^ 
Fusulina  on  weathered  surfaces,  proving  the  Carboniferous  age  of  the 
rocks  in  question.  The  pure  limestones  are  usually  grey  and  are 
not  highly  crystalline. 

The  mountains  boi-dering  the  valley  in  the  north-and-south  part  of 
its  course,  between  the  first  and  second  great  bends,  appear  to  be  com- 
posed throughout  of  similar  rocks,  though  those  on  the  west  side  ai'e 
much  better  exposed  than  those  on  the  east. 

Eleven  miles  t^outh  of  the  second  great  bend,  on  the  right  bank  of  Confowd 
the  river,  is  a  low,  rocky  clifl",  about  fifteen  feet  above  the  water,  "'*°"'** 
capped  by  about  ten  feet  of  bedded  white  silts.  The  rocks  are  black- 
ish, sandy  shales,  rather  hai-d  in  some  places,  carbonaceous,  and  hold- 
ing a  little  impure  lignite.  They  are  exti'emely  irregular  in  dip,  and 
are  broken  and  jumbled  up  with  a  hard,  grey  quartzite,  which  is  seen 
in  places  as  the  underlying  rock,  but  is  even  then  singularly  shattered. 
The  aspect  of  the  shales  is  that  of  those  of  the  Tertiary  rocks,  and  it 
ifi  possible  that  this  locality  represents  an  old  shore -line,  but  more  pro- 
bable that  the  rocks  form  part  of  an  ancient  slide,  or  are  upon  the  line 
of  disturbance  of  a  fault. 
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Po"*Jy  ^^^  At  the  second  great  bend  there  are  a  few  exposures  of  a  peculiar 
character^  consisting  of  regularly  bedded,  dark,  calcareous,  flaggy  argil- 
lites,  alternating  with  grey,  flaggy  and  massive  limestones.  Litho- 
logically,  these  much  resemble  the  Triassic  of  the  West  Coast,  but  no 
fossils  could  be  found,  though  carefully  sought  for,  and  the  evidence  is 
quite  too  imperfect  for  the  reference  of  the  beds.  The  limestone  is 
rather  cherty,  and  gives  out  a  fetid  odor  on  being  struck.  The  beds, 
as  a  whole,  appear  to  form  a  synclinal. 
SohUts  and  From  the  second  great  bend  to  the  mouth  of  the  Dease,  the  under- 

rivS?°  ^^*'  lying  rooks  consist  of  grey  and  black  schists,  the  former  generally 
calc-schists,  and  the  latter  more  or  less  highly  carbonaceous.  They 
are  interbedded  with  thin  limestones,  which  often  weather  brown. 
The  calc-schists  are  frequently  glossy,  and  in  some  places  form  very 
thin,  paper-like  layers.  Some  of  these  rocks  closely  resemble  those  met 
with  at  the  "  Grand  Sapid  *'  on  the  Stikine  p.  65  b.  The  general  strike 
is  north-west  by  south-east,  but  the  direction  and  angle  of  dip  is  very 
varied,  and  the  beds  are  frequently  much  disturbed  and  twisted,  and 
traversed  by  veins  of  quartz  and  calcite.  There  are  probably  frequent 
repetitions  of  the  same  horizon,  but  the  general  aiTangement  may  be 
synclinal,  the  dark  shales  and  schists  occupying  the  higher  position, 
and  being  most  abundant  about  the  middle  of  this  length  of  the  river- 
section.  Graptolites  were  found  in  the  dark  shales,  pai'ticularly  at  a 
locality  in  a  north  bend  of  the  river,  eleven  miles  westward  in  a  direct 
line  from  the  mouth,  and  in  appeai*ance  the  whole  series  is  much  like 
that  of  the  Cambrian  calc-schists  and  Cambro-Silurian  graptolite-shales 
of  the  Kicking  Hoi*se  (Wapta)  valley,  west  of  the  summit,  on  the  line 
of  the  Canadian  Pacific  Eailway. 
Oomparision  The  general  aspect  and  association  of  the  rocks  to  the  oast  of  the 
sontb.  granite  axis  of  the  Cassiar  Bange  closely  resembles  that  of  the  Eocky 

Mountains  about  the  51st  parallel,  but  ditfera  in  the  large  proportion 
of  metamorphic  materials  of  volcanic  origin,  which,  from  the  debris 
brought  down  by  streams,  must  be  even  more  abundant  than  the 
exposures  along  the  river  w^ould  indicate.  This  difference  is  paralleled 
by  the  similar  change  which  is  met  with  on  the  5l8t  degree  of  latitude, 
in  passing  from  the  Rocky  Mountains  proper  to  the  interior  plateau  of 
British  Columbia. 
Koteongrap-  A  small  collection  of  graptolitos>  made  at  the  point  above  indicated, 
SllJjJoitL^^^*  has  been  submitted  by  Mr.  J.  F.  Whiteaves  to  Pix)f.  Charles  Lapworth, 
of  Mason  College,  Birmingham,  who  has  kindly  examined  them^  and 
furnishes  the  following  note. — 

"The  graptolites  collected  by  Dr.  Dawson  from  the  Dease  River  are 
identical  with  those  examined  by  me  from  the  rocks  of  the  Kicking 
Horse  Pass,  some  time  last  year.  The  species  I  notice  in  the  Dease 
River  collection  are  : — 
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Diplograptus  euglyphm  (Lapworth). 
CUmacograptus,  comp.  antiquus  (Lapworth). 
Cryptograptus  tricomis  (Carni there). 
Glossograptus  ciliatus  (Emmous). 
Didymograptus,  comp.  Sagittarius  (Hall). 
New  form  allied  to  Ccenograptus. 

"  The  gi'aptolite-bearing  rocks  are  clearly  of  about  middle  Ordovician  A^e  of  the 
age."  They  contain  forms  which  I  would  refer  to  the  second  or  Black 
River  Trenton  period,  i.e,,  they  are  newer  than  the  Point  Levis  series 
and  older  than  the  Hudson  and  Utica  groups.  The  association  of  forms 
is  such  as  we  find  in  Britain  and  "WesteiTi  Europe,  in  the  passage-beds 
between  the  Llandeilo  and  Caradoc  limestones.  The  rocks  in  Canada 
and  New  York  with  which  these  Dease  River  beds  may  best  be  com- 
pared are  the  Marsouin  beds  of  the  St.  Lawrence  valley  and  the  Nor- 
man's Kill  beds  of  New  York.  The  Dease  River  beds  may,  perhaps, 
be  a  little  older  than  these. 

*•  Mr.  C.  White  described  some  graptolites  from  beds  in  the  moun- 
tain region  of  the  west,  several  yeai's  ago,  which  may  belong  to  the 
same  horizon  as  the  Dease  River  zones,  though  they  have  a  somewhat 
more  recent  aspect. 

"The  specific  identification  of  the  Dease  River  fossils  I  regard  as 
provisional.  While  the  species  correspond  broadly  with  those  found 
in  their  eastern  equivalents,  they  have  certain  peculiarities,  which 
may,  after  further  study  or  on  the  discovery  of  better  or  more  perfect 
specimens,  lead  to  their  separation  as  distinct  species  or  vai'ieties. 

"  It  is  exceedingly  interesting  .to  find  graptolites  in  a  region  so  far 
removed  from  the  Atlantic  basin,  and  also  to  note  that  the  typical  asso- 
ciation of  Llandeilo-Bala  genera  and  species  is  still  retained  practically 
unmodified." 

Overlying  these  old  rocks,  in  several  places  at  about  eight  miles  Tertiary  strata. 
from  the  mouth  of  the  Dease,  ai'e  shaly  clays  and  coai*se,  soft  sand- 
stones, associated  with  which  a  thin  bed  of  lignite  was  observed. 
These  are  evidently  Tertiai-y,  and  referable  to  the  series  afterwards 
found  more  extensively  developed  on  the  Liai-d,  above  the  mouth  of  the 
Dease.  Some  very  obscure  remains  of  leaves  were  noticed,  but  none 
were  collected.  The  beds  dip  at  vai*ious  angles,  sometimes  as  high  as 
15®,  and  thus  appear  to  have  been,  to  some  extent,  affected  by  flexure 
subsequent  to  their  deposition.  It  is  not  improbable  that  a  consider- 
able part  of  the  higher  plateau  by  which  the  river  is  here  bordered  on 
both  sides,  is  composed  of  these  newer  rocks  resting  upon  the  upturned 
edges  of  the  schists. 
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Drift  deposit!  Some  notes  respecting  the  superficial  geology  of  the  Dease  have 
already  heen  given  in  connection  with  the  general  description  of  the 
river.  It  now  onl}"  remains  to  add  the  following  geneml  observations. 
The  scarped  banks  along  the  upper  part  of  the  river,  to  the  first  great 
bend,  generally  show  stratified  sands  and  gravels  only,  all  or  most  of 
which  may  be  classed  as  old  river-gravels.  Between  the  first  and 
second  great  bends,  well-bedded,  yellowish-white  silts  appear  and  are 
frequently  exposed.  The  bedding  is  sometimes  inclined  and  large 
boulders  are  occasionally  enveloped  in  the  silts,  which  are  in  some 
places  seen  to  rest  upon  and  pass  into  true  boulder-clay,  while  they  are 
generally  capped  by  a  variable  thickness  of  stratified  gravels.  The  silts, 
occasionally,  rest  directly  vLp>n  the  underlying  rocks,  and  in  other 
places  have  been  removed,  so  that  the  gravels  lie  upon  the  boulder-clay 
or  upon  the  underlying  rocks.  Below  the  second  great  bend,  the  silts 
still  occur,  but  are  not  so  important,  being  largely  replaced  by  strati- 
fied sands  and  gi*avels.  The  ap]^roximate  level  of  the  highest  observed 
beds  of  the  silt  formation  may  be  stated  at  2400  feet  above  the  8ea> 
The  highest  observed  terraces  on  the  sides  of  the  mountains  have  an 
estimated  elevation  of  about  4600  feet.  Glaciated  i-ock-surfaces  were 
observed  in  a  single  locality,  a  few  miles  below  the  mouth  of  McDame 
Creek.  They  appeared  to  indicate  a  flow  of  ice  eastward  or  down  the 
valley,  but  were  not  sufficiently  distinct  to  affoi'd  completely  satisfactoiy 
evidence  on  this  point. 

• 
Upper  Liard  Eivbr. 

Proo«eding8  at      We  arrived  at  the  little  post  at  the  mouth  of  the  Dease  on  June  23rd,. 

mout  0  ease  .^^  ^.^j^^  which  continued  during  the  whole  of  the  next  day,  rendering  it 
impossible  to  obtain  observations,  which  were  here  necessary.  On  the 
morning  of  the  25th,  however,  I  secured  a  fair  series  of  observations, 
and  having  completed  such  arrangements  as  we  had  to  make  before 
entering  the  entirely  untravelled  countiy  to  the  north,  left  the  same 
aftei*noon.  Mr.  McConnell  was  here  detached  with  two  men  and  a  boat 
for  the  examination  of  the  Lower  Liard.  We  had  arranged  that  a 
couple  of  local  Indians  should  accompany  each  pai'ty  for  the  purpose 
of  assisting  at  portages  and  acting  as  guides,  but  those  who  went  with 
us  deserted  after  a  few  days,  and  we  afterwards  learned  that  Mr. 
McConneirs  Indians  behaved  in  the  same  manner. 

Coimtryn«ar        ^^^  country  about  the  confluence  of  the  Dease  and  Liard  is  low  and 

the  confluence.  ^nifQ^m^  rising  from  the  rivera  in  a  series  of  more  or  less  regular  ter- 
races, to  a  plateau  400  feet  or  more  above  the  water-level,  or  approxi- 
mately 2500  feet  above  the  sea.*  The  extent  of  this  low  countiy  is 
considerable. 
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The  name  of  the  Liard  River,  or  Riviere  aux  Liards,  refers  to  the  Th« 
abandance  of  the  cottonwood  or  poplar,  and  was  no  donbt  onginally 
given  to  its  lower  portion.  This  name  has  been  corrupted  to  '•'  Deloire," 
in  which  form  it  is  generally  in  use  by  the  miners  of  the  Cassiar  coun- 
try. It  is  often  spoken  of  as  the  West  Branch  by  traders  on  the  Mac- 
kenzie, and  has  also  been  named  the  Mountain  Eiver,  and  sometimes 
the  Great  Current  River  or  Courant-fort.  It  is  called  Too-ti'  by  the 
Indians  of  the  country  along  its  upper  part,  while,  according  to  Petitot, 
the  Indians  nearer  the  Mackenzie  name  it  Er^ttchichi^  and  Th^tta- 
d^ss^/f" 

The  Liard  River,  though  one  of  the  principal  affluents  of  the  gi*eat  Rivon  hitherto 
Mackenzie,  has  remained  up  to  the  present  time  practically  unknown,  ^°'°'^*^ 
or  at  least  undescribed,  though  sketched  from  observations  by  officers 
of  the  Hudson  Bay  Company  on  An*owsmith's  maps,  and  copied  f^om 
those  on  other  maps.  It  has  long  been  in  use  as  an  avenue  of  commu- 
nication by  the  Company,  but  since  the  abandonment  of  the  posts  to 
the  west  of  the  Rocky  Mountains,  its  upper  part  has  been  traversed 
only  at  rare  intervals,  by  a  few  prospectors  and  minei*s  from  the 
Cassiar  district.  With  Mr.  McConnelFs  work  on  the  lower  part  of 
the  river,  and  the  examination  of  its  upper  part  here  reported  on, 
we  now  have  a  survey  extending  from  Fort  Simpson,  at  its  mouth, 
to  one  of  its  furthest  sources,  in  Finlayson  Lake. 

This  river  and  the  Frances  appeal*  to  have  been  ascended  by  Preyions 
McLeod,  about  1834,  as  far  as  Simpson  Lake,  but  in  1840  Mr.  R.  thehiSSS^  ^ 
Campbell  explored  the  same  route  to  Fi*ances  and  Finlayson  Lakes  (as 
subsequently  mentioned  in  greater  detail),  and  obtained  the  most  ac- 
curate geographical  information  available  to  the  present  time.  Sir 
J.  Richardson,  however,  in  his  Arctic  Searching  Expedition  (1851) 
gives  such  particulai's  of  the  Liard  as  he  was  able  to  gather  from 
hearsay  (Vol.  I,  p.  16*7;  II,  p.  203),  and  mentions  having  received 
in  1848,  while  on  the  MackcDzie,  Honolulu  papei*s  of  late  date  by  this 
route  from  the  Pacific.  On  the  older  maps,  the  Black  or  Tumagain 
River  is  designated  as  the  main  continuation  of  the  Liard,  but  it  is 
much  snialler  than  the  '^  North-west  Branch ''  of  these  maps,  to  which 
the  name  is  now  applied.  In  the  present  report  that  part  of  this 
branch  above  the  confluence  of  the  Dease  is,  for  purposes  of  descrip- 
tion,  distinguished  as  the  Upper  Liard. 

The  Upper  Liaixl,  just  above  the  mouth  of  the  Dease  and  opposite  Sue  of  the 
the  post  previously  referred  to,  is  840  feet  in  width,  and  on  the  24th  of 
June  1887  was  found  to  have  a  maximum  velocity  of  4'54  miles  per 
hour.     The  river  was  not  cross-sectioned,   but,  with   an   estimated 
depth  of  six  feet  for  one-thii-d  of  its  width,  the  quantity  of  water  car- 

•  B  jUetia  de  U   Sooi«t6  de  O^osnphie,  toI.  z,  p.  162. 
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ried  would  amount  to  about  19,000  cubic  feet  per  second.*    This  may 
be  regarded  as  a  rough  approximation  for  the  mean  stage  of  the 
river,  which,  when  in  flood,  probably  carries  at  least  double  this  volume 
of  water.    It  is  a  turbid  yellowish  stream,  and  contrasts  in  this  respect 
with  the  clearer  water  of  the  Dease,  which  river,  at  its  confluence  with 
the  Liai'd,  probably  can'ies  about  half  the  volume  of  water  above 
assigned  to  the  latter. 
Character  of        Fi*om  the  mouth  of  tho  Dease  Biver  to  the  confluence  of  the  Frances 
PranoMRiyere.  Eiver,  the  general  bearing  of  the  Liard  is  nearly  due  north-west,  the 
distance,  in  a  straight  line,  being  thirty-three  miles,  or  following  the 
course  of  the  river,  forty-five  miles.    The  Frances  Eiver,  which  was 
followed   from  the  last-named  point,  disregai'ding  its  minor  flexures, 
has  a  nearly  direct  north-and-south  coui-se.  A  straight  line  drawn  from 
the  mouth  of  the  Dease  to  the  lower  end  of  Frances  Lake  is  ninety- 
four  miles  in  length,  but  the  distance  between  these  points,  following 
the  flexui'es  of  the  river,  is  one  hundred  and  thirty-five  miles.    Almost 
every  foot  of  this  distance  had  to  be  made  by  poling  or  tracking  against 
the  rapid  stream,  and  as  our  boats  were  heavily  laden  and  not  as  well 
suited  in  build  as  they  might  have  been  for  the  work,  the  ascent  to 
Frances  Lake  occupied  twelve  days,  or  an  average  distance  of  about 
eleven  iniles  a  day  only.    As  the  river  was  entirely  unknown  to  us 
and  some  time  was  unavoidably  lost  in  reconnoitering  rapids  and 
selecting  portages,  besides  the  delays  incident  to  6Ui*veying  work  and 
geological  examination,  I  believe,  that  with  a  good  boat  and  crew,  the 
ascent  to  the  lake  might  be  made  in  about  half  the  above  time  at  the 
same  stage  of  water.    In  very  high  water  it  would  be  extremely  diffi- 
cult to  pass  through  some  parts  of  the  canons,  while  at  exceptionally 
low  stages  of  water,  when  it  would  be  possible  to  substitute  tracking 
for  poling  in  many  places,  the  distance  might  be  accomplished  in  even 
less  time. 
Lower  CafioD.       Six  miles  above  the  mouth  of  the  Dease,  by  the  course  of  the  river, 
the  entrance  of  the  Lower  Canon  is  reached.    The  full  height  of  the 
plateau  through  which  the  river  here  cuts,  is  about  500  feet,  but  banks 
of  this  height  seldom  abut  directly  on  the  river.    The  upper  parts  of 
these  banks  are  composed  of  stratified  sands   and  gravels,  bat  the 
lower  part  of  the  gorge  is  cut  through  shaly  and  slaty  i*ock8,  whick 
are  perpendicular  or  foi-m  very  steep  slopes,  averaging  about  a  hundred 
feet  in  height.    The  canon  is  three  miles  in  length,  and  at  high  water 
it  is  said  to  be  necessary  to  portage  the  whole  of  this  distance.     We 
were  obliged  to  lighten  the  boats  and  make  four  small  portages  over 
rocky  points,  where  the  current  was  dangerously  swift.    The  latitude, 

•  Estimated  by  approximate  formula,  Trantwine'i  Engineers'  Pocket-book,  1882,  p.  662.    The 
depth  above  aasigned  to  the  river  is  probably  too  small. 
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obeei-ved  at  noon  near  the  middle  of  the  caflon,  was  60°  01'  06".  Find, 
ing  that  we  were  so  near  the  northern  boundary  of  British  Columbia 
(Lat.  60**),  we  made  a  small  cairn  of  stones  on  a  prominent  rocky 
point,  in  the  centre  of  which  a  post  was  erected,  on  which  the  latitude 
was  marked.  The  60th  parallel  may  be  said  to  coincide  almost 
exactly  with  the  lower  end  of  the  cafion. 

The  rocks  seen  in  the  Lower  Caflon  resemble  those  described  as  cha-  Rooks  of 
racterizing  the  lower  part  of  the  Dease  Eiver  and  Dease  Lake,  being  ^^^^  °°' 
shales  or  schists,  which  in  some  places  show  slaty  sti'ucture.  They  are 
generally  dark  with  plumbaginous  matter.  With  these  are  associated 
grey,  somewhat  glossy  schists,  and  calcareous  schists  which  pass  in 
some  places  into  pretty  pure,  thin-bedded  limestones.  Quartzites  are 
also  present,  and  all  the  rocks  are  occasionally  locally  silicified.  The 
whole  series  is  much  distui'bed  and  contorted,  and  is  broken  by  innu- 
mei*able  small,  irregular  seams  and  veins  of  quartz  and  calcite,  with 
some  dolomite,  though  no  well-marked  or  important  lodes  were  seen. 
Gralena  is  repoi-ted  to  have  been  found  in  some  of  the  veins,  and  to  have 
yielded  a  small  return  in  silver  on  assay. 

Above  the  Lower  Cailon  the  river  continues  swift,  the  current  aver-  River  from 
aging  about  four  miles  an  hour,  and  much  exceeding  this  rate  in  many  FnnM J 
reaches.  It  is  wide  and  shallow,  and  in  places  becomes  a  complete 
maze  of  islands  and  gi*avelly,  half-submerged  bars,  causing  much  diffi- 
culty and  loss  of  time  from  the  frequent  necessity  of  crossing  from 
one  to  another  of  these  to  avoid  under-cut  banks,  with  water  too  deep 
for  poling.  Our  actual  travelling  time  from  the  Dease  to  the  mouth 
of  the  Frances,  deducting  all  stoppages,  was  thirty-eight  hours  and 
a-quarter. 

The  river-valley  averages  about  two  miles  in  width,  and  is  cut  out  to 
a  depth  of  300  feet  or  more  in  the  plateau,  which  occasionally  rises 
directly  from  the  river-bank  to  its  full  height,  though  the  stream  is 
usually  bordered  by  terraces  of  inferior  height,  alternating  with  low 
flats,  which  occupy  the  concave  sides  of  the  bends.  The  higher  ground  is 
generally  wooded  with  spruce,  while  the  black  pine  (^Pinus  Mwrayana)  is 
abundant  on  diy  teiTaces,  and  groves  of  Cottonwood  of  medium  size 
often  occur  on  the  flats.  Aspen  poplar  is  not  uncommon,  and  a  few 
birch  and  larch  trees  were  seen.  Little  of  the  timber  is  of  useful  size  or 
quality.  The  dry  baina  and  gravelly  flats  were,  when  we  passed,  gay 
with  i^jnloMum  latifoliumj  Oxytrapis  campestris,  0.  Lamberti  and  Dryas 
Drummondiij  and  the  wild  roses  were  rapidly  coming  into  flower. 

About  midway  between  the  Dease  and  Frances  a  small  river  enters  Ranoheria 
firom  the  south-westward,  which  has  been  called  the  Bancheria  Biver,    ^^^^' 
but  of  which  I  do  not  know  the  native  name.    It  appears  to  debouch 
by  several  mouths  when  in  flood,  and  apparently  lises  in  the  eastern 
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slopes  of  the  Cassiar  Bange.  A  few  miles  above  this,  on  the  opposite 
side  of  the  river,  a  small  lake,  reputed  to  be  well  stocked  with  fish,  is 
reported.  About  seven  miles  below  the  mouth  of  the  Frances,  on  the 
south  west  bank,  is  an  old  Indian  camping  place,  which  is  said  to  be 
frequented  at  certain  seasons  by  the  Tahl-tan  Indians  for  pui-poses  of 
trade.  It  is  reached  by  these  people  by  some  overland  route  which 
crosses  the  Cassiar  Mountains  to  the  north  of  the  Dease  Itiver. 

The  Liard  is  full  of  islands  at  its  confluence  with  the  Frances,  render- 
ing it  difficult  to  estimate  the  relative  importance  of  the  two  sti-eams, 
but  they  appeared  to  cariy  about  an  equal  quantity  of  water.  The 
Liai*d  is,  however,  evidently  more  subject  to  freshets ;  Frances  Lake 
doubtless  sei-ving  to  regulate  the  flow  of  the  Frances  Eiver,  the  water 
of  which  is  a  clear,  pale,  amber  color,  and  does  not  thorooghly  mingle 
with  the  yellowish,  turbid  water  of  the  Liard  for  some  miles.  Above 
the  confluence,  the  Liard  valley  is  seen  to  trend  off  in  a  south-westerly 
direction  for  ten  miles  or  more,  after  which  it  again  turas  to  the  north- 
westward, and,  from  the  scanty  infonnation  available  concerning  it, 
seems  to  flow  along  the  eastern  side  of  the  northern  continuation  of 
the  Cassiar  Bange,  from  which  it  receives  most  of  its  water. 

On  comparing  the  statements  of  the  few  miners  I  have  seen  who 
have  ascended  this  rivir,  it  appears  that  Sayyea  Creek,  which  is  an 
inconsiderable  stream,  flows  in  from  the  west  about  fifty-five  miles 
above  the  mouth  of  the  Finances.  Good  gold  "prospects'*  were  found 
on-  this  creek  in  1875,  a  number  of  pieces  worth  ten  dollars  having 
been  obtained,  but  little  work  has  ever  been  done.  Of  a  party  of 
miners  who  spent  the  winter  of  1874-75  in  its  vicinity  four  died  of 
scurvy.  Of  the  other  tributaries  of  the  Liard,  which  must  be  numer- 
ous, I  have  been  unable  to  ascertain  anything  authentic. 

Eespecting  the  names  of  the  Liard  and  Frances  rivere,  it  should  be 
mentioned  that  Campbell  called  that  which  is  now  known  as  the  Liard 
the  "Bell  Eiver,"  after  Mr.  J.  Bell,  of  the  Hudson  Bay  Company. 
Under  this  designation  it  appears  on  Arrowsmith's  map  of  1854,  the 
name  Liard  being  applied  to  the  branch  now  known  as  the  Frances. 
Usage  has,  however,  changed  the  first  nomenclature,  and  it  is  undesir- 
able to  attempt  to  revert  to  the  original  names,  as,  irrespective  of  the 
question  of  relative  size,  the  physical  characteristics  of  the  Liard  below 
the  confluence  are  undoubtedly  continued  on  the  west  leather  than  on 
the  east  branch  above  that  point.  The  Indian  name  of  the  Frances  is 
identical  with  that  of  the  Dease,  being  Too-tsho-tooa',  or  "  Big  Lake 
Eiver." 

Eocks  like  those  of  the  Lower  Canon  are  seen  at  intervals  for  about 
two  miles  above  its  head,  beyond  which,  for  about  three  miles,  stratified 
gravels  and  sands  only  appear  in  the  banks.    Six  miles  from  the  cafion 
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Tertiaiy  clays  of  whitish  and  grey  colours,  and  associated  with  impure 
lignite,  are  first  met  with,  and  these  continue  to  appear  here  and  there 
along  the  river  as  far  as  the  Frances.  The  thickest  bed  of  lignite  ^^gQit^. 
observed  was  about  three  feet,  four  miles  below  the  Prances.  The 
lignite  is  generally  impure  and  often  very  distinctly  laminated.  It 
resembles  in  chai*acter  the  lignites  of  the  Miocene  of  British  Columbia, 
and  the  associated  clays  and  soft  shales  are  similar  in  character  to 
those  of  that  formation.  Numerous  bouldei's  of  basalt  are  found  along  Basalt, 
this  part  of  the  river,  and  the  basalt  was  observed  to  fonn  a  mural 
cliff,  at  a  height  of  about  300  feet  above  the  river,  at  a  place  just 
below  the  mouth  of  the  Eancheria  Eiver.  This  rock  evidently  over- 
lies the  lignite-bearing  beds.  The  shaly  clays  and  lignites  show  evi- 
dence of  considei*able  disturbance,  and  dip  in  some  places  at  rather 
high  angles.  This  may  be  due  to  the  action  of  old  land-slides  along 
the  banks  of  the  river,  but  appears  to  be  rather  too  constant  to  be 
satisfactorily  accounted  for  in  this  way. 

Near  the  mouth  of  the  Frances  the  white  silts  again  become  a  pro-  white  sUts. 
minent  feature,  though  scarcely  seen  lower  down  the  river.     They 
overlie  the  Tertiary  rocks  and  hold  concretions  of  various  forms  here 
and  there.    They  are  capped  by  the  usual  stratified  sands  and  gi*avels, 
which  generally  have  a  yellowish  or  rusty  colour. 

The  gravel  bare  and  the  shores  of  this  part  of  the  Liard  are  almost  Gold, 
half  composed  of  I'olled  quartz  pebbles,  which  have  evidently  been 
derived  from  veins  traversing  relatively  soft  schistose  rocks  like  those 
of  the  canon.  The  great  quantity  of  such  vein  material  present  in  this 
district  may  be  regarded  as  a  favorable  indication  in  respect  to  mineral 
development.  Some  small  bars  have  paid  to  work  along  this  pai*t  of 
the  river,  and  gold  is  also  found  in  some  layera  of  the  gravel  deposit 
which  overlies  the  older  rocks  along  the  caSon  and  above  it,  where 
"  wages  "  at  $4  a  day  can  be  made.  The  amount  of  cover  which  it 
soon  becomes  necessary  to  remove  in  following  the  paying  layers, 
has  prevented  extensive  mining,  but  probably  these  gravels  might  be 
advantageously  worked  as  a  whole,  by  sluicing  or  by  the  hydi-aulic 
method. 

No  general  view  of  the  country  can  be  obtained  from  the  river,  Oenerai 
owing  to  woods  and  the  depth  of  the  valley,  but  from  high  points  of*f?55SSS.^ 
banks  above  the  Hvef,  near  the  Frances,  a  large  area  may  be  ovei^ 
looked.  Thus  seen,  the  country  is  found  to  be  a  wide,  rolling  plateau, 
with  an  average  elevation  of  about  500  feet  above  the  river,  or  say 
2700  feet  above  the  sea.  It  rises  here  and  there,  however,  in  broad, 
rounded  swells,  or  flat-topped  higher  plateaux  with  steep  edges,  and  a 
considerable  part  of  this  higher  ground  is  .at  an  elevation  of  about 
1000  feet  above  the  river.    The  plateau  is  everywhere  wooded,  except 
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where  intersected  by  grassy  or  mossy  swamps  of  small  area.  There  is 
a  large  triangular  region  of  country  of  this  kind  between  the  Upper 
Liard  and  Dease,  which  is  bounded  to  the  westward  by  the  front  of  the 
Oasriar  Range.  Cassiar  Bange,  the  sharp,  rocky  peaks  of  which  carry  a  considerable 
quantity  of  snow  and  run  along  the  horizon  line  for  many  miles,  but 
which,  with  the  exception  of  a  few  outlying  summits,  is  at  a  minimum 
distance  of  about  twenty-five  miles  from  the  mouth  of  the  Prances.  The 
same  low  country  runs  in  a  north-north-westward  direction,  without 
appai*ent  limit,  forming  the  upper  pai't  of  the  Liard  valley.  To  the 
eastward  it  is  bounded,  at  a  distance  of  about  ten  miles,  by  a  compara- 
tively low  range  of  rounded  mountains  and  hills,  which,  from  the 
Indian  name  of  one  of  its  salient  points  to  the  northward,  may  be 
called  the  Tses-i-uh  Eange.  The  part  of  this  range  nearest  to  the  con- 
fluence of  the  Finances  and  Liard  has  an  elevation  estimated  at  about 
3500  feet  above  the  sea.  Like  other  main  featui^es  of  the  countiy,  it 
runs  in  a  north-north-west  by  south-south-east  direction,  but  dies  out 
completely  before  reaching  the  Upper  Liard  River,  which,  if  con- 
tinued, it  would  do  at  the  Lower  Canon.  It  is  probable,  indeed,  that  the 
canon  is  produced  by  the  river  cutting  across  the  extension  of  the  same 
ridge  of  rocks  which  produces  these  hills.  The  general  uniformity  of 
the  plateau  appears  to  be  lai'gely  due  to  the  Tertiary  rocks,  which 
doubtless  underlie  almost  its  entire  area.  The  appearance  of  some  of 
the  flat-topped  hills  above  alluded  to  is  suggestive  of  the  occurrence  of 
sheets  of  basalt  overlying  the  softer  rocks.  The  forms  of  the  Tses-i-uh 
Mountains  show  that  they  are  not  thus  composed,  but  Tertiaiy  rocks 
may  again  occur  beyond  them,  in  the  valley  of  the  McPherson  or 
Highland  Eiver,  which  is  not  far  ofll 


Tertiaiy 
plateau. 


Frances  River. 

Month  of  ^^®  general  direction  of  the  Frances,  for  nine  miles  from  its  mouth,. 

ISa^  Cafion  ^^  i^iorth-north-west.  It  then  bends  to  the  north-eastward,  and  in  four 
"  miles  the  lower  end  of  the  Middle  Cafion  is  reached.  For  the  first  few 
miles  above  its  mouth  the  Frances  is  extremely  tortuous,  so  much  so 
that  the  distance  following  the  actual  course  of  the  river  to  the  foot  of 
the  canon  is  twenty-two  miles.  This  river,  like  the  Liaixi,  was  at  a  me- 
dium stage  near  the  end  of  June,  1887.  Marks  along  the  banks  showed 
that  it  had  been  about  six  feet  higher  in  the  spring,  and  that  it  had 
since  been  falling.  Its  average  width  in  this  pai*t  is  about  600  feet, 
and  the  rate  of  the  cuiTcnt,  at  the  medium  stage  above  referred  to, 
about  four  miles  and  a-half  an  hour. 

Temee.  The  highest  land  immediately  boixiering  on  this  part  of  the  river  is 

a  terrace  at  a  height  of  about  150  feet  above  it,  the  sui-face  of  which  is 
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in  some  places  composed  of  almost  pure  sand,  upon  which  open  woods 
of  PmMs  Murrayana  grow.  Larch  was  observed  to  be  moderately 
abundant  in  damp,  shady  localities  and  the  banks  were  in  some  places 
diversified  with  flowers,  of  which  Potentilla  fruticosa  and  Primula  mis- 
tasstnica  were  specially  noted. 

Numerous  small  exposures  of  Tertiary  shales  and  clays,  of,grey,Bxpoaure8in 
blackish  and  yellowish  tints,  occur  along  this  part  of  the  river.  Lig-'  ®  * 
nite  is  strewn  in  great  quantities  over  some  of  the  bars,  and  though 
thin  seams  occur  in  places  in  the  banks,  it  is  probable  that  thicker 
ones  exist  in  the  bed  of  the  river.  The  lignite  often  holds  drops  of 
fossil  resin  or  amber.  The  Tertiary  rocks  are  very  generally  covered 
by  silts,  like  those  already  several  times  alluded  to.  In  a  bank  near 
the  mouth  of  the  river,  which  gives  a  complete  section  fj-om  the  top  of 
the  terrace  above  described,  the  lowest  deposit  consists  of  roughly 
stratified  gravel  and  clay,  with  some  glaciated  boulders.  This  is  fol- 
lowed by  the  silts,  which  are  again  in  turn  covered  by  strati&ed  sands 
and  gravels.  The  lowest  deposit  probably  represents  the  boulder-clay, 
and  resembles  that  of  the  Upper  Pelly  Eiver,  subsequently  described. 

Quartz  is  not  so  abundant  a  constituent  of  the  gravel  of  the  river- bars 
on  this  part  of  the  Frances  as  it  is  on  the  Liard  below,  and  no  basalt 
blocks  or  boulders  were  observed  here. 

The  Middle  Canony  as  it  may  be  called  for  the  purpose  of  distinguish- Middle  Oafion. 
ing  it,  is  about  three  miles  in  length,  the  river  being  hemmed  in  by 
broken,  i^ocky  cliffs  of  200  to  300  feet  in  height  for  the  greater  part  of 
this  distance.  We  took  our  boats  up  along  the  south-east  bapk,  making 
four  abort  portages  of  part  of  the  stuff,  and  two  of  both  boats  and  load, 
across  narrow,  rocky  points.  One  portage  of  greater  length,  on  the 
opposite  bank,  would  overcome  all  the  really  bad  water,  but  the  banks 
on  that  side  are  rougher,  and  the  whole  force  of  the  cui-rent  sets  against 
the  cliff  in  one  place  in  a  dangerous  manner.  The  total  fall  in  the 
canon  is  estimated  at  about  thirty  feet. 

This  cafion  is  evidently  produced  by  the  southern  extremity  of  a  ^ 
second  range  of  mountains  parallel  to  the  Tses-i-uh  Mountains,  but  to 
the  west  of  that  range.  This  southern  spur,  though  submerged  in  the 
Tertiary  and  drift  materials  by  which  the  general  surface  of  the  coun- 
try is  covered,  nevertheless  presents  a  rocky  barrier  to  the  passage  of 
the  river,  and  in  this  place  constitutes  the  eastern  margin  of  the  Ter- 
tiary basin,  no  beds  referable  to  which  are  seen  further  up  the  Frances. 
The  range  of  mountains  here  referred  to  may,  for  convenience,  be 
named  the  Simpson  Mountains. 

The  exposures  in  the  lower  part  of  this  canon  show  limestones,  some  Rocks  of  the 
of  which  are  moderately  pure,  but  others  are  nearly  half  composed  of^**^**°' 
small,  more  or  less  rounded  fragmjents  of  siliceous  and  schistose  rocks. 
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These  weather  to  rough  surfaces,  and  have  a  veiy  peculiar  aspect,  as  an 
intense  pressure  appears  to  have  flattened  the  contained  fragments  paraU 
lei  to  a  single  directiou.  These  limestones  are  associated  with  several  yar 
rieties  of  calc-schists,  with  hard,  greyish-blue,  cherty  quai*tzite,  w^ith 
schistose  breccia,  which  appears  to  have  been  originally  of  volcanic 
origin,  and  with  some  pretty  evident  volcanic  agglomerate.  Farther  up, 
the  rocks  have  been  completely  shattered  and  variously  changed  in  ap- 
pearance by  solfataric  or  some  similar  action,  some  parts  being  bleached^ 
while  others  are  reddened  by  the  deposition  of  ii*on,  forming  cliffs  of  a 
remarkably  varied  appearance.  The  upper  gate  of  the  cafion  is  com- 
posed of  white  cliffs  of  marble  and  quartzite,  all  much  shattered.  The 
marble  and  limestones  are  in  places  associated  with  red  shales,  re- 
sembling those  found  in  a  similar  association  on  the  Dease,  near  the 
eastern  edge  of  the  Cassiar  Eange,  and  the  rocks  of  this  part  of  the 
section  are  probably  like  those,  of  Carboniferous  age.  SpecimenB  of 
Fusulina,  with  polyzoa,  etc.,  are  found  in  some  of  the  limestones  on 
microscopical  examination.  Stratigi*aphically,  the  rocks  seen  in  the 
sections  are  all  much  confused  and  broken,  and  the  angles  of  dip 
are  very  varied,  though  the  strike  may,  in  a  general  way,  be  given  as 
north-north-west.  The  Simpson  Mountains  which  are  upon  this  line 
of  strike  are  doubtless  composed  of  rocks  of  the  same  character. 

Above  the  Middle  Canon,  the  general  course  of  the  river  is  again 
north-north-westward  for  about  twelve  miles.  It  is  here  usually  bor- 
dered by  quite  low  land  on  both  sides,  and  the  valley  between  the 
southern  end  of  the  Simpson  Mountains  and  northern  part  of  the 
Tses-i  uh  Eange  is  about  three  miles  in  width.  The  wide,  uniform 
plateau  country  is  now,  however,  left  behind,  and  we  enter  a  generally 
mountainous  region,  though  the  highest  summits  in  this  immediate 
vicinity  scarcely  exceed  3000  feet  above  the  river.  Their  forms  are 
rather  rounded  and  flowing,  and  the  slopes  of  those  on  the  east,  bank 
are  nearly  bare  of  ti*ees,  while  the  opposite  range  is  generally  wooded, 
but  evidently  with  trees  of  small  growth.  The  river  itself  is  wide  and 
deep,  with  a  rather  slack  current.  A  single  exposure  only,  composed 
of  grey-green,  silvery  schist,  was  seen  along  this  part  of  the  river. 

Near  the  end  of  this  reach  of  the  river,  two  considerable  streams 
enter  on  the  west  side,  and  on  one  or  other  of  these,  at  no  great  dis- 
tance from  the  river,  Simpson  Lake  of  McLcod  and  Campbell  is  situ- 
ated. As  the  Indians  who  had  accompanied  us  from  the  mouth  of  the 
Dease  had  deserted  before  we  reached  this  place,  I  was  unable  to 
ascertain  any  definite  particulars  respecting  the  lake,  though  it  is 
reported  to  be  a  good  one  for  fish.  The  position  of  Simpson  Lake,  as 
indicated  by  broken  lines  on  the  map,  must  therefore  be  regai-ded  as 
quite  uncertain.      The  same  doubt  •  applies  to   the  Indian  names  of 


Digitized  by 


Google 


oAwaoN.]  FRANCES  RIVER.  105  B 

several  rivens  tributaiy  to  the  Fi'ances  above  this  point,  for  although  Tributaries  of 
one  of  the  local  Indians  had  made  for  us,  upon  a  sheet  of  canvas  used  ®  "^^^^^s. 
as  a  boat  cover,  an  elaborate  charcoal  drawing  of  the  whole  system, 
it  proved  to  be  extremely  difficult  to  recognize  the  features  repre- 
sented. The  Indian  map,  such  as  it  is,  serves  to  show  that  the  streams 
tributaiy  to  the  Frances  Biver  rise  in  a  number  of  lakes,  some  of 
which  are  reported  to  be  of  considoi-able  size,  and  offer  a  roost  attractive 
field  for  further  exploration.  We  were  told,  however,  that  none  of  the 
lakes  in  this  region  are  equal  in  size  to  Frances  Lake,  for  which  we 
were  heading,  a  statement  borne  out  by  the  circumstance  that  both 
this  and  Dease  Lake  are  known  in  their  respective  districts  as  Too-tsho, 
or  "  big  lake,"  while  the  Fi-ances  and  Dease  rivei-s  are,  as  already 
mentioned,  both  similarly  named  Too-tsho-tooa',  or  "  big  lake  river." 

From  the  point  just  noted,  the  direction  of  the  river  changes  to 
north-east,  cutting  across  the  direction  of  the  Tses-i-uh  i^ange,  which 
terminates  at  the  edge  of  the  river  in  low,  wooded  hills.  The  current 
is  moderately  swift  throughout,  and  in  one  place  the  river  is  boixiered  Paiie  Caflon. 
on  both  sides  by  low,  rocky  banks,  but  no  rapids  are  met  with.  This 
we  named  the  False  Canon.  One  or  possibly  two  streams  enter  from  a 
valley  which  runs  to  the  east  of  the  range  just  mentioned,  but  they  are 
not  of  large  size.  Greyish-green,  quartzose  mica-schist  and  greenish 
silvery  schists  were  seen  in  one  or  two  places,  and  in  the  low  rocky 
banks  above  alluded  to,  blackish  argillites  and  grey  quartzites,  of  a 
less  altered  appeai*ance  than  usual^  but  from  which  no  fossils  were 
obtained,  occui*. 

From  the  end  of  this  reach  the  general  course  of  the  stream  again  be-  River  above 
comes  noilh-north-west  for  about  thirteen  miles,  running  for  the  greater  ^ 
part  of  this  distance  parallel  to,  and  a  mile  or  two  miles  from  the  base 
of  a  mountain  range,  which  comes  in  to  the  east  of  the  Tses-i-uh  Eange. 
The  country  to  the  west  of  the  river  is  here  either  flat  or  characterized 
merely  by  low,  rounded  and  wooded  hills  for  many  miles  back,  the  eye 
ranging  across  this  country  to  the  continuation  of  the  Simpson 
Mountains,  which,  with  generally  rounded  forms  and  no  striking  sum- 
mits, reach  elevations  of  6000  to  6500  feet.  These  mountains  do  not 
form  a  strictly  connected  i*ange,  but  appear  rather  as  a  series  of  moun- 
tainous areas,  separated  by  wide,  low  passes.  The  Indian  map  above 
referred  to  shows  three  or  four  lakes  in  this  region,  supplying  a  Lakes, 
stream  named  Too-tshl-too-a,  which  flows  into  the  Frances,  reaching 
it  probably  just  above  the  Upper  Cafion.  None  of  these  lakes  were 
visible  from  any  point  reached  by  us.  On  the  opposite  side,  one 
stream  of  considerable  size  joins  the  Frances.  This  is  supposed  to 
be  the  Agd-zl-za  of  the  Indians,  and,  if  so,  is  represented  as  rising  in 
a  chain  of  small  lakes,  some  of  which  drain  in  an  easterly  direction 


Digitized  by  VjOOQ IC 


106  b 


YUKON  DISTRICT  AND  BRITISH  COLUMBIA. 


Character  of 
the  mountains. 


to  the  Macpherson  {Eg-is-e-too'-a)  Eiver.  The  valley  occupied  by  these 
lakes  is  a  travelled  ronte  employed  by  the  Indians. 
Granitic  rocka.  The  Current  is  swifter  in  the  upper  than  in  the  lower  portion  of  this 
pai't  of  the  Frances,  and  there  are  numerous  islands  in  the  river,  but 
no  rock-exposures  occur.  The  mountains  to  the  east  of  the  river  ai'o 
high,  but  have  blunt,  rounded  fonns.  Much  bare  rock  shows  in  their 
sides,  but  there  is  no  appearance  of  stratification,  and  this,  with  their 
form  and  color,  and  the  great  abundance  of  that  material  found  in  the 
streams  in  this  vicinity,  renders  it  nearly  certain  that  they  are  com- 
posed of  granite. 

The  mountains  so  far  met  with  in  the  vicinity  of  the  Frances  form 
rather  isolated  ranges  or  masses,  which  rise  somewhat  abruptly  from 
generally  low  country,  or  are  separated  by  wide  valleys,  the  appear- 
ance being  that  of  a  mountain  system  partly  buried  in  later  deposits  j 
though  no  Tertiaiy  rocks,  either  in  place  or  as  loose  fragments,  are 
met  with  above  the  Middle  Canon.  The  granitic  mountains  last 
referred  to  form  an  outlying  spur  or  buttress  of  the  most  impoi-tant 
range  of  the  district,  the  axis  of  which  is  here  about  twelve  miles  east 
of  the  river.  This  it  is  proposed  to  designate  the  Toa-tsho  Bange.^ 
The  southernmost  high  summit  obsei'ved  was  named,  from  its  form, 
Tent  Peak,  It  is  situated  in  latitude  60°  52'  45",  and  has  an  altitude 
of  7860  feet  above  the  sea. 

The  river  next  makes  an  abrupt  turu  to  the  west  for  four  miles,  a 
mile  and  a-quarter  of  this  distance  being  occupied  by  a  series  of  i^apids, 
which  are  rocky  and  rather  strong,  and  have  a  total  fall  of  about 
thirty  feet.  The  banks  rise  steeply  from  the  river  to  heights  of  100  to 
200  feet,  though  the  rocky  cliffs  along  the  water  are  of  inconsiderable 
height,  scarcely  anywhere  exceeding  fifty  feet.  This  place  may  be 
named  the  Upper  Canon^  and  is  the  last  serious  impediment  to  the 
navigation  of  the  river.  We  found  it  necessary  to  make  several  short 
portages,  but  with  a  large  boat  and  at  a  good  stage  of  the  river,  it  is 
probable  that  one  portage  of  about  1000  feet  in  length,  on  the  south 
bank,  would  overcome  all  the  dangerous  water,  while  the  boat  might 
be  tracked  up  light.  A  stream,  with  moderate  current  at  the  mouth 
and  about  fifty  feet  wide,  entera  a  short  distance  below  the  cafion, 
coming  from  the  mountains  to  the  north  of  Tent  Peak.  The  rocks  of 
the  Upper  Cafion  comprise  black,  glossy  calc-schists,  black  quartzite 
or  chert,  bluish  limestone,  and  some  green-grey,  silvery  schist.  Simi- 
lar rocks  are  seen  again  a  couple  of  miles  up  the  river,  above  the  canon, 
where  a  rapid  occurs.  The  dips  are  all  low,  and  so  far  as  observed, 
uniformly  in  a  northerly  direction.     Some  of  the  schists  are  highly 

•  From  the  native  name  of  Frances  Lake.  I  waa  unable  to  ascertain  the  Indian  name  of  this 
range,  if  indeed  it  has  any  sach. 
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silicified  by  action  subsequent  to  their  deposition,  and  parts  of  all  the 
rocks,  including  the  limestone,  are  reticulated  with  narrow  quartz 
seams.  Near  the  upper  part  of  the  caSon  some  hai-d  conglomerates 
occur,  holding  schistose  fragments,  as  well  as  limestone  pebbles,  in 
which  crinoidal  joints  are  observable.  It  is  not  improbable  that  two 
unconformable  series  of  rocks  occur  here,  but  I  was  unable  to  find 
means  of  distinguishing  them  in  the  sections.* 

From  the  Upper  Cafion  to  Frances  Lake,  a  distance  of  twenty-one  Upper  c^n  to 
miles  and  a-half  in  a  straight  line,  the  river  maintains  a  northerly 
direction  with  considerable  uniformity.  It  is  deep,  with  a  moderate 
current,  for  about  eight  miles,  or  to  Moose  Island,  above  which  for  ten 
miles  the  cuiTent  is  again  swift,  averaging  from  four  and  arhalf  miles  to 
five  miles  an  hour.  It  again  becomes  slack  for  a  short  distance  below 
the  lake.  Some  portions  of  this  part  of  the  river  are  much  broken  up 
by  islands  and  gi^avel  bare.  The  river-valley  averages  about  ten  miles 
in  width,  extending  to  the  slopes  of  the  Too-tsho  Eange  on  the  east,  and 
being  bounded  to  the  westward  by  a  series  of  rounded  mountains, 
which  diverge  to  the  northwai'd  from  the  direction  of  the  firet-men- 
tioned  i*ange,  and  run  to  the  west  of  Frances  Lake.  These  I  propose 
to  name  the  Campbell  Mountains,  for  Mr.  E.  Campbell,  whose  initial  ex- 
ploratary  trip  through  this  country  fur  the  Hudson  Bay  Company  is 
elsewhere  referred  to  at  length. 

The  valley  is  partly  occupied  by  terrace-flats,  and  partly  by  wooded 
hills  or  ridges  with  rounded  or  flowing  forms  but  which  rise  in  some 
places  to  heights  of  several  hundred  feet.  The  Too-tsho  Bange  is  here  very  Too-tahoKange 
compact  and  regular,  and  runs  due  north-and-south,  the  higher  summits 
reaching  6500  to  tOOO  feet,  and  carrying  some  snow,  though  nothing 
like  true  glacier-ice  was  anywhere  seen.  The  lower  slopes  of  the  range 
toward  the  river-valley  are  singularly  uniform  and  light.  Two  or 
three  streams  of  some  size  enter  the  river  from,  the  eastwai'd  in  this 
part  of  its  courae.  All  that  could  be  gathered  respecting  these  is 
shown  on  the  map.  The  furthest  north  was  named  Tyer's  Eiver  by 
Campbell,  and  is  known  to  the  Indians  as  Fas-ka'.  The  exact  position 
of  its  mouth  was  not  definitely  ascertained. 

On  approaching  the  lake,  low  ridges  and  irregulai*  mounds  begin  to  Morainic 
appear  in  the  vicinity  of  the  river,  projecting  through  the  lower  ter-  ^'^®'' 
races  and  suggesting  the  existence  of  morainic  deposits.    Large  bould- 
ei*s  also  become  abundant  in  the  river-bed.     Ko  I'ock-exposures  what- 
ever were  seen  along  this  part  of  the  river. 

Our  actual  working  time  on  Frances  Eiver,  fi^om  its  mouth  to  thefp^^^ni^^ 
lake,  was  sixty-seven  hours  and  a-half.    The  diflFerence  of  level  between  y^cm  Rirer. 

*  If  so,  the  rocks  here  noted  may  represent  the  Cietaoeous  to  which  they  are  litholoffieally 
similar. 
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Frances  Lake  and  the  mouth  of  the  Dease  is  47 Y  feet.  By  assigning 
ninety  feet  of  this  to  the  fall  in  the  three  canons,  and  dividing  the 
remainder  by  the  total  length  of  the  river  (less  the  aggregate  length  of 
the  cafions),  we  obtain  an  average  rate  of  descent  very  slightly  exceed- 
ing three  feet  to  the  mile,  which  is  about  what  might  be  anticipated 
from  the  current  met  with  in  the  river,  as  compared  to  that  of  other 
streams  in  the  district. 

Frances  Lake  and  Vicinity. 

Frances  Lake.  The  elevation  of  Trances  Lake  above  the  sea,  as  determined  by  a 
series  of  barometer  observations  extending  from  the  8th  to  the  16th  of 
July,  is  25*77  feet.  Three  miles  from  its  lower  end,  the  lake  bifarcates, 
forming  two  approximately  equal  and  nearly  parallel  arms,  with 
lengths  of  about  thirty  miles.  The  two  arms  are  about  eight  miles 
apart,  and  are  separated  by  a  group  of  low,  rounded  mountains,  the 
culminating  point  of  which,  with  an  elevation  of  5230  feet,  was  named 
Simpson's  Tower  by  Campbell,  the  lake  itself  receiving  its  name  at  the 
same  time  in  honour  of  Lady  Simpson.  The  eastern  side  of  its  east 
arm  is  bordered  by  the  Too-tsho  Eange  or  hills  attached  to  it,  while 
the  country  to  the  west  of  the  west  arm  rises  more  gradually  to  the 
bases  of  the  Campbell  Mountains,  some  miles  distant.  Though  so  far 
referred  to  as  a  single  lake,  this  body  of  water  is  in  reality  entitled  to 
be  considered  as  a  group  of  lakes.  The' upper  end  of  the  west  arm, 
with  a  length  of  five  miles  and  a-half,  is  separated  from  the  main  por- 
tion of  the  same  ai-m  by  a  river-like  constriction  over  a  mile  in  length, 
while  the  east  arm  is  entered  by  a  narrow  and  inconspicuous  opening 
with  a  strong  cuiTcnt  flowing  out,  and  the  real  extent  of  this  arm  is 
seen  only  after  passing,  for  about  seven  miles,  through  a  series  of  irre- 
gular basins  and  small  lake-like  expansions  connected  by  narrows,  in 
which  a  very  perceptible  curi'ent  is  found.  It  appears  best,  however, 
to  retain  Campbell's  original  name  for  the  whole  body  of  water,  rather 
than  to  multiply  names  for  which  there  is  no  immediate  call. 
Oharaoter  of  Except  in  its  bifid  form,  for  which  there  are  several  parallels,  and 
ita  valley.  which  results  merely  from  the  convergence  of  two  valleys  of  similar 
character,  Frances  Lake  closely  resembles  a  large  number  of  lakes  in 
the  mountainous  regions  of  British  Columbia,  and  has  the  long  narrow 
parallel-sided  outline  characteristic  of  lakes  which  occupy  old  valley- 
excavations,  the  drainage  of  which  has  become  interrupted  in  vai-ious 
ways.  In  this  case,  as  in  a  number  of  others,  there  can  be  little  doubt, 
that  the  lake  is  held  in  by  morainic  accumulations.  The  great  number 
of  boulders  near  its  outlet  has  already  been  referred  to,  and  the  lumpy, 
iiTegular  mounds  and  ridges  composed  of  detrital  matter,  on  the  lower 
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seven  miles  of  the  east  aiin,  as  well  as  on  the  corresponding  portion  of 
the  west  arm,  appear  without  doubt  to  represent  moraines  in  a 
more  or  less  degraded  condition.  The  average  width  of  the  upper  por- 
tions of  both  ai'ms,  above  these  interruptions,  is  pretty  uniformly  main- 
tained at  about  a  mile  and  ahalf,  such  irregulai'ities  as  occur  being 
produced  by  gravelly  and  sandy  flats  a  few  feet  above  the  water-level, 
which  have  been  formed  at  the  mouths  of  entering  streams.  The 
extent  and  uniformity  of  these  points,  is  such  as  to  show  that  the  lake 
must  have  remained,  during  a  long  period,  approximately  at  its  present 
level.  The  most  important  of  these  low  points  is  that  which  separates 
the  upper  part  of  the  west  arm,  already  referred  to,  and  is  due  to  the 
Finlayson  River.*  The  next  is  produced  by  a  second  stream  which 
enters  on  the  same  side  five  miles  and  a-half  below.  This  stream  is 
somewhat  smaller  than  the  Finlayson,  and  is  known  to  the  Indians  as 
the  Il-eS'too'-a, 

Except  along  the  upper  part  of  the  eastern  side  of  the  east  arm,  the  C!ountry 
mountains  do  not  slope  down  abruptly  to  the  shores  of  the  lake  Else-  the  lake, 
where,  the  lake  is  almost  continuously  bordered  by  a  teiTace-like  plateau, 
which  is  widest  to  the  west,  and  has  an  average  elevation  of  about 
300  feet.  This  resembles  the  low  countiy  found  about  Dease  Lake, 
though  even  more  unifoim  and  less  sloping  in  character,  and  is  not  fai- 
from  the  same  actual  elevation  above  the  sea  in  both  cases.  The 
streams  entenng  the  lake  generally  cut  down  through  the  edges  of  this 
plateau-like  margin,  in  deep  narrow  gorges,  the  sections  in  which  show 
that  it  is  composed  largely  of  rock,  though  levelled  up  to  some  extent 
by  the  addition  of  superficial  gi^avelly  deposits.  This  fact  appears  ^^y^^f 
to  indicate  that  the  lake  or  the  drainage  level  of  th§  country  was 
maintained  for  a  very  prolonged  period  at  or  near  the  height  of  this 
plateau  before  the  base-level  of  erosion  was  so  lowered  as  to  permit 
of  the  excavation  of  the  lower  valleys  in  which  the  lake  now  lies.  There 
is,  in  addition  to  this,  a  second  lower  terrace,  not  so  well  marked,  and 
not  often  of  great  width,  at  an  elevation  of  ninety  feet  above  the  lake. 
This  is  seen  on  both  anns,  and  is  composed  of  gravel  and  other  detrital 
deposits.  It  is  specially  conspicuous  about  the  months  of  the  entering 
streams,  and  marks  a  later  stage  at  which  the  water  of  the  lake  stood, 
for  a  relatively  short  time,  subsequent  to  the  glacial  period. 

Few  lakes  which  I  have  seen  surpass  Finances  Lake  in  natural  beauty,  pictureBqae 
and  the  scenery  of  the  east  ai-m,  bordered  on  the  east  by  the  rugged  ^°®°^'''- 
masses  of  the  Too-tsho  Eange,  is  singularly  striking.   The  mountains  of 
this  range  are  very  varied  in  form,  and  a  number  of  points  surpass 
7000  feet  in  height,  while  one  was  found  to  attain  an  elevation  of  about 

*  So  named  by  C&mpbell  after  Chief  Factor  Bunoan  FinlajsoD,  afterwarda  a  member  of  the 
H.  B.  Go.  Board  of  Direotois. 
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9000  feet.  This  is  named  Mount  Logan,  for  the  late  Sir  W.  E.  Logan. 
Heavy  masses  of  snow  rest  in  some  of  the  valleys,  but  no  true  glaciers 
are  pixxluced,  a  fact  indicating  a  comparatively  small  snow-fall.  The 
b]*oken  outlines  of  this  range  contrast  strongly  with  the  rounded  forms 
of  the  mountains  to  the  west  of  the  west  arm,  with  which  Simpson's 
Tower  and  associated  hills,  separating  the  two  ai*ms,  also  conform. 

The  west  ann  terminates  in  a  nearly  circulai*  basin  about  a  quarter  of  TerminatioM 
a  mile  in  diameter,  at  one  side  of  which  a  fair-sized  river,  easily  navig-  ^^  ^^^  ^**^*' 
able  for  boats,  flows  in.    The  east  arm  was  not  followed  to  its  head, 
though  its  termination  in  low  land  was  seen.     Here  also,  according  to 
Campbell's  sketch,  a  considerable  river,  which  he  has  named  Thomas 
Eiver,  entei-s. 

The  two  valleys,  the  lower  parts  of  which  are  occupied  by  the  east  Upper  paru 
and  west  arms  of  the  lake,  run  on  far  beyond  the  heads  of  these  arms,  valleys  ^ 
Each  of  the  rivers  flowing  in  these  valleys  (according  to  the  Indian 
sketch  already  referred  to)  eventually  bifurcates,  and  all  foui*  streams 
thus  formed  rise  in  lakes.  The  river  flowing  into  the  head  of  the  west 
arm  is  named  Yus-sez'-uh,  and  the  lake  on  its  western  bi-anch  is  known 
as  Us-tas'-a-tsho,  No  name  was  obtained  for  the  lake  on  its  eastern 
branch,  which  is  evidently,  however,  Macpherson  Lake  of  Campbell. 

Henry  Thibert,  who  made  a  prospecting  expedition  up  the  west  arm 
of  Frances  Lake  and  far  up  the  river  in  question,  some  years  ago,  has 
kindly  supplied  me  with  some  notes  on  it.  He  estimated  the  river, 
from  the  head  of  the  arm  to  Macpherson  Lake,  to  be  about  thirty-six 
miles  in  length,  while  Macpherson  Lake  is  ten  miles  long.  The  first 
distance  was,  however,  intended  to  include  the  windings  of  the  stream. 
He  did  not  visit  TTs-tas'-a-tsho,  which,  however,  from  the  termination 
tfiho  (=big)  is  pi-obably  large.  TJs-tas  is  the  name  of  the  mythical 
culture-hero  of  the  Tinn^.  The  Indian  name  of  Thomas  River  is 
Too-tlas\  the  lake  in  which  its  eastern  branch  rises  being  named  Ttis- 
tle&-to,  the  source  of  its  western  branch  IHl-e-i-tsho,  These  lakes  and 
connecting  rivei*s  ai*e  indicated  by  broken  lines  on  the  map,  fi*om 
Thibert's  account  and  the  Indian  sketch  of  the  countiy,  combined  with 
the  observed  positions  of  several  of  the  mountain  ranges. 

The  mountains  to  the  north  in  which  these  rivere  rise,  were  too  dis-  Moanuins  to 
tant  to  enable  us  to  fix  them  with  any  great  accuracy  from  points  oc- 
cupied by  us  on  Frances  Lake,  but  the  whole  country  in  that  direction, 
from  such  views  as  were  obtained  of  it,  appeared  to  be  rugged  and  high. 
It  was  with  great  regi*et  that  we  were  obliged  to  abandon  the  idea  of 
exploring  these  rivers  farther,  but  the  summer  was  ah*eady  so  far  ad- 
vanced, that  this  was  impracticable,  in  view  of  the  journey  ^ti  11  before  us. 

The  water  of  Frances  Lake  is  clear  and  of  a  pale,  brownish  tint,  and 
the  lake  is  evidently  very  deep  in  its  upper  portions,  though  rather 
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Old  Hudson 
Bay  post. 


Foreat. 


Rock  exposures  shallow  where  encumbered  by  the  moraiDic  accumulations  already 
alluded  to.  Eock  exposures  are,  as  a  rule,  quite  unfrequent  along  its 
shores,  which  are  generally  composed  of  gravel  and  sand.  At  the  time 
of  our  visit  it  was  about  six  feet  below  its  extreme  high-water  level, 
and  it  does  not  appear  to  be  subject  to  very  great  fluctuations.  Drift- 
wood is  very  abundant  along  some  parts  of  the  shores,  particularly  in 
the  west  arm,  and  it  is  probable  that  much  of  this  is  brought  down  by 
the  river  entering  at  the  head  of  this  arm.  Lake-trout,  white-fish, 
pike  and  suckera  were  found  in  the  lake  in  considerable  abundance. 

The  site  of  the  old  Hudson  Bay  post  is  just  above  the  naiTow  enti'ance 
to  the  east  arm,  on  the  edge  of  the  bank,  facing  westwai*d.  Though  Mr. 
Campbell  had  given  me  an  accurate  description  of  its  position,  it  was 
so  completely  overgrown  with  bushes  and  small  trees,  that  it  was  dis- 
co^red  with  difficulty.  The  outline  of  the  old  stockade,  with  bastions 
at  the  corners,  is  still  visible,  though  all  traces  of  the  structure  itself 
has  disappeared.    This  post  has  been  abandoned  since  1851. 

All  the  lower  country  about  Frances  Lake  is  well  wooded,  and  the 
mountains  are  also  covered  with  forest,  save  where  exceptionally  steep 
and  rocky,  to  a  height  of  at  least  1500  feet  above  the  lake,  while  trees 
of  smaller  growth  extend  in  the  valleys  considerably  higher.  The 
most  abundant  tree,  here  as  elsewhere  in  the  region,  is  the  white 
spruce  {Picea  alba).  It  frequently  attains  a  diameter  of  two  feet, 
growing  tall  and  straight  on  low  ground  and  in  sheltered  places.  The 
black  spruce  {Picea  nigra)  is  also  abundant.  The  larch  (Larix  Ameri- 
cana) is  characteristic  of  damp,  cool,  northern  slopes,  and  birch  (Betula 
papyrifera)  is  moderately  abundant,  though  not  large.  The  shores,  and 
particularly  the  delta-flats  at  the  mouths  of  streams,  are  characterized 
by  groves  of  Cottonwood  (probably  all  referable  here  to  Populus  haU 
samifera)  and  black  pine  (^Pinus  Murrayana), 

Large  tracts  of  country  have  been  burnt  over,  many  years  ago,  and 
extensive  recent  fires  have  swept  the  western  side  of  the  upper  part  of 
the  east  arm.  Where  a  second  growth  has  had  time  to  spring  up,  it 
consists  generally  of  mixed  spruce,  aspen  and  birch.  Alders  are  com- 
mon, but  scarcely  arboreal,  along  the  boixiers  of  the  lake.  In  the 
middle  of  July  thickets  of  wild  roses  were  seen  in  many  places  in  full 
bloom. 
General  aspect  Taken  as  a  whole,  the  growth  of  the  forest  and  appearance  of  the 
of  country.  country  is  remarkably  pleasing,  considering  the  high  and  northern  posi- 
tion of  the  lake.  The  only  characteiistic  difference  of  the  woods  here, 
as  compared  with  those  of  the  interior  of  British  Columbia  about  the 
54th  pai-allel,  is  the  great  abundance  and  depth  of  the  soft,  mossy  and 
lichenous  floor  which  is  everywhere  found  in  them.  The  ti'ees  are 
also  often  well  bearded  with  moss,  aflfoixiing  evidence  of  a  continuously 
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moist  atmosphere,  to  be  accounted  for  by  the  almost  daily  occurrence 
of  light  showers  and  the  great  prevalence  of  clouded  skies,  which  was 
found  throughout  this  part  of  the  country.  As  before  noted,  however, 
the  snow-fall  cannot  be  great,  nor  is  there  any  indication  that  the 
total  annual  precipitation  is  very  considerable. 

The  infrequency  of  rock  exposures  along  the  shores  rendered  it  dif-  Geology  of 
ficult  to  obtain  any  connected  idea  of  the  geology  of  the  lake,  both 
arms  of  which  appear,  however,  to  occupy  valleys  excavated  along  the 
strike  of  comparatively  soft  black  and  greyish  glossy  schists,  which  are 
often  calcareous  and  frequently  interbedded  with  bluish  limestone.  In 
lithological  appearance  these  rocks  resemble  those  of  the  Cambro- 
Silurian,  in  which  graptolites  were  found  on  Dease  Eiver,  though  no 
fossils  were  obtained  here.  The  strike  is  parallel,  so  far  as  observed,  to 
the  directions  of  the  ai*m8,  the  prevailing  dips  being  westwaixi  on 
the  west  aim,  eastward  on  the  east  arm.  The  character  of  the  harder 
and  doubtless  older  rocks  which  occupy  the  centre  of  the  anticlinal 
thus  formed  and  compose  Simpson's  Tower  and  connected  hills,  was 
not  ascertained.  * 

The  high  rugged  central  parts  of  the  Too-tsho  Kange  are  composed  Quarts  veiiu 
largely  or  entirely  of  grey  granite,  pebbles  and  boulders  of  which  are 
eveiywhere  abundant,  and  particularly  so  along  the  beaches  of  the 
east  arm.  There  is,  too,  a  notable  abundance  of  quartz  along  all  the 
beaches  of  the  lake,  this  material  being  derived  from  innumerable 
veins  which  traverse  the  schists  in  all  dii*ections,  though  most  often 
found  parallel  to  the  bedding-planes,  and  generally  assuming  forms 
more  or  less  lenticular.  The  largest  of  these  are  often  several  feet  in 
width,  and  those  seen  in  the  caflon  of  the  Finlayson,  near  its  mouth,  are 
of  workable  dimensions,  if  only  moderately  rich  in  gold.  Specimens 
of  quartz  veins,  containing  some  iron  and  copper  pyrites,  from  the  east 
side  of  the  east  arm  about  midway  up  it,"Vere  found  to  contain 
traces  of  gold  on  assay  by  Mr.  Hoffmann. 

In  general  appearance  the  rocks  of  Frances  Lake  very  closely  resem-  Prospepta  for 
ble  those  from  which  the  rich  placer  gold  deposits  of  Dcase  Lake  B,rB^  mining, 
derived,  and  they  are  probably  of  about  the  same  age.  Several 
"  colours  "  to  the  pan  were  obtained  from  sui'face  gravel  at  the  mouth  of 
Finlayson  Eiver,  which  stinick  me  as  specially  promising  in  aspect 
and  there  seems  to  be  no  reason  why  some  of  the  sti*eams  flowing 
across  the  schistose  rocks  into  the  lake  or  in  its  vicinity  should  not 
prove  to  be  richly  auriferous.  This  entire  district  well  deserves  care- 
ful prospecting.  After  my  return  to  the  coast,  in  the  autumn,  I  ascer- 
tained from  Charles  Monroe  that  he  and  some  other  miners  had  actu- 
ally done  some  pi*ospecting  in  the  vicinity  of  the  lake  at  the  time 
when  the  Cassiar  mines  were  yielding  largely,  and  the  more  enter- 
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prising  men  were  scouring  the  country  in  search  of  new  fields.  He 
reached  the  lake  from  Cassiar  by  the  same  route  we  had  followed.  On 
comparing  notes  we  found  that  ho  had  worked  for  a  short  time  at  the 
mouth  of  the  Finlayson,  where  he  found  the  gi*avel  to  pay  at  the  rate 
offi-om  $8  to  $9  a  day. 

Country  bbtwbbn  Frances  Lake  and  Pelly  Eiver. 

ProoeediDgs  at  ^®  reached  Francos  Lake  an  the  morning  of  the  8th  of  July,  and 
Franoes  Lake,  jjj^^j  ^^  been  able  to  find  any  local  Indians  to  sei^ve  as  guides  and  assist 
in  cariying  over  our  stuff,  we  should  have  proceeded  at  once  to  the 
best  point  for  that  purpose  and  continued  our  journey  overland 
toward  the  Pelly.  As  it  was,  it  became  our  first  object  to  endeavour 
to  find  the  trail  used  many  years  previously  by  the  Hudson  Bay  CJom- 
pay,  of  which  a  general  description  had  been  furnished  by  Mr.  Gamp- 
bell.  This  necessitated  a  careful  examination  of  the  west  shore  of  the 
west  ann  to  its  head,  which  enabled  us  to  identify,  with  tolerable  cer- 
tainty, the  8ti*eam  which  Gkimpbell  had  named  the  Finlayson.  It  was 
supposed  that  the  Indians  might  have  employed  the  same  i*oute  in  the 
periodical  journeys  which  they  were  known  to  make  from  the  Pelly 
down  the  Finances  to  the  little  trading  post  at  the  mouth  of  the  Dease; 
but  though  the  remains  of  an  old  log  cache  of  the  Hudson  Bay  Company 
were  eventually  found,  together  with  the  nails  and  iron  work  of  a  large 
boat  which  had  evidently  been  burnt  on  the  beach  near  it,  no  sign  of  a 
I  ti-ail  could  be  discovered..   It  thus  appeared  very  doubtful  whether 

we  should  be  able  to  make  our  way  across  to  the  Pelly,  with  suffi- 
cient provisions  and  the  necessary  instruments  for  the  conUnuation 
of  our  survey  in  the  Yukon  basin. 
Searoh  for  ^^  oi*der  to  exhaust  the  possibility  of  obtaining  further  assistance 

before  making  the  attempt,  I  made  a  light  trip  in  one  of  our  boats 
round  into  the  east  ai*m,  which  was  known  to  exist  from  Campbeirs 
report,  but  the  narrow  enti*ance  to  which  had  not  even  been  observed 
on  our  way  up  the  lake.  This  also  enabled  me  to  sketch  the  east  arm, 
but  no  Indians  were  found ;  in  fact,  we  discovered  traces  of  only  a 
single  camp  which  had  been  made  during  the  same  summer,  most  of 
the  Indian  signs  being  two  or  more  yeare  old. 
Arrangements  -^^^  *^**  ^^^  remained  to  be  done  was  to  make  the  best  of  our  own 
PeiS'*™*^***  resources.  We,  therefore,  went  carefully  over  all  our  stuff,  separating 
out  everything  which  was  not  absolutely  essential,  and  making  up  the 
remainder  in  packs,  together  with  as  much  food  as  could  be  carried. 
This  done,  we  stowed  a  groat  part  of  our  camp  equipage,  together 
with  some  provisions,  in  a  strong  log  cache,  which  was  constructed  for  the 
purpose  in  the  bay  immediately  south  of  the  mouth  of  the  Finlayson, 
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and  moved  round  to  the  north  side  of  the  delta  of  that  8ti*eam,  to  what 
we  believed  to  be  the  best  point  from  which  to  start.  We  then  haaled 
out  our  two  boats,  and  on  the  ITth  and  18th  of  July  cai*ried  our  remain- 
ing stuff  to  a  point  some  miles  up  the  Finlayson  and  above  the  canon 
and  cascades,  which  render  its  lower  part  utterly  impassable.  Here  Difflpait  land 
we  set  up  the  Osgood  canvas  boat,  which  we  had  also  carried  over.  ^*^'**' 
Into  this  a  portion  of  our  stuff  was  put,  and  two  of  our  Coast  Indians 
were  instructed  to  endeavor  to  ti*ack  it  up  the  shallow  and  winding 
stream,  while  the  rest  of  the  party  found  their  way  as  best  they  could 
along  the  valley,  with  heavy  packs.  The  walking  was  exti-emely 
fatiguing  on  account  of  the  deep  moss,  alternating  with  brush  and 
swamps,  and  as  in  addition,  the  weather  was  very  warm  and  the 
mosquitoes  innumerable,  our  rate  of  progress  was  slow.  On  ai*riving 
at  the  forks  of  the  stream  we  unfortunately  took  the  wix)ng  branch 
for  several  miles,  leading  to  some  loss  of  time,  but  we  eventually 
reached  a  lake  which  we  recognized  as  Finlayson  Lake,  on  July 
24th.  The  canvas  boat  did  not  arrive  till  the  evening  of  the  next  day, 
as  great  difficulty  was  met  with  in  getting  it  up  the  shallow  stream, 
which  was  badly  blocked  with  fallen  trees.  In  the  meantime,  observa- 
ations  for  latitude  and  time  were  taken,  and  a  raft  was  constructed 
on  which  the  stuff  might  be  floated  to  the  head  of  the  lake,  which 
lay  in  the  general  direction  of  our  route. 

The  lake  proved  to  be  nine  miles  and  a^half  in  length,  and  near  its^«fii  j, 
head  we  again  found  the  ruins  of  a  Hudson  Bay  cache,  but  no  appear- 
ance of  a  trail.  Having  selected  the  most  promising  looking  place  from 
which  to  continue  our  journey,  we  took  out  the  raft-sticks,  in  order 
that  they  might  remain  dry  and  sei*viceable  for  oui*  Indians  on  their 
return,  and  made  a  second  small  cache  of  provisions.  The  Osgood  ' 
boat  being  almost  worn  out  by  its  hard  usage  on  the  Finlayson,  and 
being  besides  quite  too  heavy  to  caiTy  overland  in  addition  to  our 
other  stuff,  was  also  di*awn  up  and  abandoned. 

Soon  after  leaving  the  lake  we  fell  upon  small  streams  which  evi-  Beaoh  the 
dently  drained  toward  the  west,  and  about  noon  on  the  29th  of  juiy^PP®'"^*"^- 
we  had  the  satisfaction  of  reaching  the  bank  of  the  Pelly  Biver. 
From  this  place  our  Ave  Coast  Indians  were  sent  back  with  instruc- 
tions to  take  back  to  Mr.  Beed,  at  Dease  Lake,  the  articles  left  in  the 
€dc?ie  on  Frances  Lake,  and  this  duty,  wo  subsequently  learned,  they 
jGuthfnlly  performed. 

Having  constructed  a  canoe  from  the  canvas  brought  over  for  that 
purpose,  we  began  the  descent  of  the  river  on  the  1st  of  August. 

The  above  is  a  summary  of  our  proceedings  from  Frances  Lake  to  probabi© 
the  Pelly.    I  now  feel  convinced,  that  if  we  had  had  Indian  guides,  we  **«'*•'"*"*«• 
might  in  all  probability  have  shortened  the  land  carriage  and  possibly 


Digitized  by  VjOOQ IC 


116  b 


YUKON  DISTRICT  AND  BRITISH  COLUMBIA. 


Mountains. 


Oeners] 
oharaoter  of 
the  oonntiy. 


Character  of 

Finlayson 

RiTer. 


have  found  a  travelled  Indian  trail,  by  following  up  the  waters  tiMbutary 
to  the  west  arm  of  Frances  Lake.  It  remains  to  give  some  notes  of 
the  country  actually  traversed. 

Though  the  region  between  Frances  Lake  and  the  Pelly  may  be 
described  as  a  mountainous  one,  no  very  high  summits  were  seen,  the 
elevations  being,  as  a  rule,  rounded  and  regular  in  outline,  and  form- 
ing broad,  plateau-like  areas  above  the  timber-lino  in  some  places. 
The  Too-tsho  Moantains,  which  run  along  the  east  arm  of  Frances 
Lake  nearly  due  north,  appear  to  turn  more  to  the  westward  beyoud 
the  head  of  the  lake,  but  the  line  of  travel  followed  toward  the  Pelly 
still  diverged  rapidly  from  this,  the  culminating  range  of  the  district, 
and  the  general  direction  of  the  principal  ridges  in  the  vicinity  of  the 
Finlayson  Eiver  is  not  far  from  east-and-west. 

It  is  probable  that  the  general  character  of  the  country  here  met 
with  fairly  represents  that  of  a  wide  belt  to  the  west  of  the 
Finances  Eiver  and  north  of  the  Liard,  including  the  Campbell 
and  Simpson  Mountains  and  their  vicinity.  The  mountains  are 
about  equal  in  altitude  to  those  last  mentioned,  avei'aging  fi*om 
6000  to  6000  feet.  The  country  is  traversed  by  wide,  wooded 
valleys,  of  which  that  occupied  by  the  Finlayson  is  here  the 
principal.  The  climate  evidently  becomes  less  moist  aa  Frances 
Lake  and  the  vicinity  of  the  Too-tsho  Mountains  are  left,  and 
diy,  gravelly  terrace-flats,  with  Finus  JdurrayanUy  are  not  uncommon 
on  the  upper  part  of  the  Finlayson.  Larch  was  observed  in  places  for 
about  half  the  distance  up  the  river  toward  Finlayson  Lake,  but  was 
not  seen  fui-ther  west.  White  spruce  is  still  the  most  abundant  tree, 
and  grows  as  lai'ge  as  along  Frances  Lake.  The  black  spruce  also, 
however,  occui*s,  and  Abies  subalpina  becomes  the  common  and  chai*ac- 
teristic  tree  near  the  upward  limit  of  forest  growth  on  the  mountains, 
which  here  occurs  at  about  4200  feet.  Gifassy  swamps  are  found  in  a 
number  of  places,  and  a  good  growth  of  grass  is  also  met  with,  where 
areas  have  been  denuded  of  forest  by  successive  nres,  so  that  should  it 
evei'  become  desirable  to  use  horses  on  this  portage,  they  might  be  main- 
tained without  difficulty. 

The  lower  part  of  the  Finlayson  for  about  four  miles,  near  its 
mouth,  forms  a  scries  of  rapids  and  small  cascades  in  a  narrow^ 
rocky  gorge^  making  iu  this  distance  a  total  descent  of  300  feet  to 
the  lake.  Above  this  canon  it  is  ra])id  for  several  miles,  with 
gravelly  bars,  and  quite  shallow,  but  further  up  it  becomes  a  narrow 
and  often  deep  stream,  flowing  between  muddy  or  sandy  banks- 
At  twenty-two  miles  from  its  mouth  it  divides  into  two  nearly  equal 
branches,  the  northern  of  which  comes  from  McEvoy  Lake,  the  south- 
era  from  Finlayson  Ijake.    Each  of  these  streams,  at  their  confluence, 
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is  from  twenty-five  to  thirty  feet  in  average  width  and  about  two  feet 
deep.  The  northern  branch,  however,  soon  becomes  shallow,  rapid 
and  stony,  while  that  coming  from  Finlayaon  Lake  is  extremely 
crooked,  winding  in  all  directions  in  a  flat  valley  about  a  mile  in  width, 
and  is  besides,  as  already  mentioned,  very  badly  blocked  by  fallen 
xrees* 

From  the  summit  of  an  isolated,  bare-topped  hill,  which  occupies  the  yj^^  ^^^^  ^ 
angle  between  the  two  streams,  and  ri<es  about  1200  above  the  val-  mo«n^in* 
leys,  an  excellent  view  of  the  surrounding  country  was  obtained.  To 
the  north-eastward,  broken  masses  of  high,  rugged  mountains,  patched 
with  snow,  limit  the  horizon.  These  are  evidently  connected  with 
the  Too-tsho  Eange,  but  appear  to  form  an  irregular  western  spur, 
which  is  not  continued  to  the  west  of  north.  The  intervening  district, 
as  well  as  the  whole  country  to  the  south,  is  occupied  by  bare-topped, 
rounded  mountains  and  ridges  of  less  elevation.  Amid  these  hills  the 
round  or  flat-bottomed  valleys  of  the  streams  extend,  showing  here  and 
there  the  paler  green  of  a  patch  of  meadow.  The  most  remarkable 
feature  is,  however,  a  tract  of  low,  level  country,  in  which  McEvoy 
Lake  and  the  head  of  Finlayson  Lake  lie.  This  runs  nearly  due  east- 
and-west,  and  appeal's  to  continue  in  the  former  direction  till  it  inter- 
sects the  northern  continuation  of  the  valley  of  the  west  arm  of 
Fmnces  Lake,  and  is  also  observable  to  the  west  of  the  head  of  Finlay- 
son Lake.  It  is  intei'sected  throughout  by  numerous  small  lakes  or 
ponds  and  swampy  meadows. 

Finlayson  Lake  {Tle-tlan'-a-tsoots  of  the  Indians)  is  nine  miles  andOhwaoterof 
a-half  in  length  and  rather  irregular  in  form.  Its  elevation  above  sea- 
level  is  3105  feet,  as  determined  by  our  barometer  readings,  and  it  may 
be  regai-ded  as  occupying  the  summit  of  the  watershed  between  the 
Mackenzie  and  the  Yukon,  as  no  stream  of  any  importance  enters  it. 
The  countiy  about  it  is  all  rather  low,  but  is  diversified,  to  some  extent, 
by  woofled  ridges  and  hills,  which  rise  highest  near  its  upper  end.  The 
water  is  appai*ently  shallow  throughout,  and  had,  in  consequence,  a 
much  highei'  temperature  than  that  of  Frances  Lake. '  It  is  well 
stocked  with  white-fish  and  lake  trout,  and  also,  no  doubt,  with  the  other 
species  found  in  Frances  Lake.  A  dead  amia,  eighteen  inches 
long,  was  also  found  on  the  shore. 

The  immediate  shores  of  the  lake  are  generally  quite  low  and  often 
swampy,  and  the  country  is  covered  with  small,  poor  timber,  much  of 
which  has  been  killed  by  fire.  A  pretty  well  marked  terrace,  at  100  to 
150  feet  above  the  water,  runs  nearly  all  round  the  lake,  and  at  the  hioad 
are  in*egular,  low,  lumpy  ridges  and  islands,  which  evidently  repre- 
sent moraine  accumulations.  No  rock-exposures  were  anywhere  seen 
along  the  lake-shore. 
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The  water-  The  distance  from  the  head  of  the  lake  to  the  nearest  point  on  th& 

•  ^'  Pelly,  in  a  straight  line,  is  about  fifteen  miles,  but  the  low  tract  of 

country  already  referred  to  runs  some  miles  to  the  south  of  such  a  line 
for  the  greater  part  of  the  way.  The  actual  waterehed  in  this  low 
country  is  probably  not  fifty  feet  above  the  lake,  but  there  is  no  evi- 
dence that  the  lake  ever  discharges  toward  the  Pelly.  Its  height  above 
sea-level  is  about  3150  feet.  Small  streams  rising  to  the  west  of  the 
lake,  flow  together  to  form  a  respectable  brook  about  half  way  across. 
This  occupies  a  wide,  terraced  valley,  the  ridges  bordering  which 
gradually  diverge  as  the  Pelly  is  approached,  and  the  river  itself  is 
boixiered  by  undulating  teiTace-flats  several  miles  in  width. 
Ooantry  west  of  On  ridgcs  west  of  the  head  of  Finlayson  Lake  Abies  subalpina  becomes 
yson  ®  moderately  abundant,  but  the  white  and  black  spruce  are  still  the 
characteristic  trees,  and  the  former  is  well  gi'own  in  sheltered  valleys. 
No  larch  or  black  pine  were  seen  on  this  part  of  the  portage.  The 
western  yellow  pond-lily  {Nuphar  polysepalum)  was  obsoi-ved  in  great 
abundance  in  a  small  inlet  of  Finlayson  Lake,  and  on  the  hills  beyond 
Polymoneum  pulcheUum  and  Meriensia  paniculata^  with  Fotentilla  fruti- 
cosay  were  noted  as  specially  abundant  flowering  plants.  The  vegeta- 
tion in  the  vicinity  of  the  Pelly  was  much  further  advanced  than  any 
we  had  yet  seen,  and  the  climate  of  the  valley  is  evidently  more  favoi- 
able  than  that  of  the  watershed  region.  The  soil  of  the  river-terraces 
is  a  fine,  silty  material,  which,  judging  from  the  luxuriance  of  plant 
growth,  must  be  very  fertile. 
GeologioiU  ^n  consequence  of  the  width  of  the  valleys  and  the  mantle  of  drift 

°^*^  deposits,  few  rock-exposures  were  met  with  along  the  whole  route  from 

Prances  Lake  to  the  Pelly,  and  those  examined  consisted  wholly  of 
schists  or  schistose  argillites,  associated  with  cherty  quartzites  in  some 
places,  and  generally  of  blackish  or  grey  coloi's.  The  gi-avel  wash  m 
the  various  smaller  streams  and  the  rock  debris  met  with  on  slopes  of 
hills  and  elsewhere,  consisted  also  predominantly  of  similar  materials^ 
and  it  would  appear  that  the  whole  of  this  country  is  underlain  by 
rocks  reseriibling  those  described  on  Frances  Lake  and  part  of  the 
river  of  the  same  name.  A  reddish  argillite  was  noted  as  locally 
abundant  in  some  streams  entering  the  Finlayson  on  the  south. 
Pebbles  and  small  boulders  of  grey  granite  are  not  uncommon,  but  all 
Rflak.  f  appear  to  have  been  transported  from  a  distance.  In  addition  to  the 
Finlayson  Lake  rocks  above  described,  the  gmvel  beaches  on  Finlayson  Lake  shbw 
numerous  fragments  of  grey-blue  limestone,  some  of  which  contain 
obscure  fossils.  Green  serpentine,  like  that  of  the  vicinity  of  Dease 
Lake,  and  exhibiting  minute  veinlets  of  serpentine-asbestos,  also  a  few 
pebbles  of  reddish  serpentine,  were  also  noted  here,  and  fragments  of  a 
peculiar  white  quartz-porphyry  are  not  uncommon.     Large  pieces  of 


Digitized  by  VjOOQ IC 


0AW8ON.]  UPPER  PELLT  RIVER.  119  B 

the  same  stone  were  afterwai-ds  found  on  the  hills  to  the  west  of  the 
lake,  but  it  was  not  anywhere  seen  in  place.  Quartz-vein-stuff  is 
everywhere  very  abundant,  and  on  the  terrace  overlooking  the  Fi n lay- Massive qiiartB. 
son,  on  the  north  side,  thi'ee  miles  below  the  lake,  a  large  mass  of 
quartz  occurs  in  place.  The  extent  of  this  mass  of  quartz  could  not  be 
ascertained,  as  it  protruded  from  the  soil  only  in  isolated  spots  over  an 
area  several  hundred  feet  in  length  and  breadth.  A  few  specimens 
were  collected,  but  on  assay  proved  to  contain  neither  gold  nor  silver. 

One  of  the  most  notable  features  of  this  watershed  refirion  is  the  Soperfoisi 

^  deposits  of  the 

great  quantity  of  detrital  material  or  drift  with  which  the  whole  is  watershed, 
covered.  On  the  lower  part  of  the  Finlayson,  irregularly  bedded, 
clayey,  gravel  deposits,  containing  large  glaciated  stones  and  resem- 
bling boulder  clay,  were  seen ;  but  elsewhere  stratified  gravels  and 
sands  are  generally  shown  in  any  scarped  banks  which  occur.  Well 
rounded  gravel  was  found  scattered  over  the  vei-y  summit  of  the  iso- 
lated mountain  at  the  forks  of  the  Finlayson,  above  referred  to,  at  a 
height  of  4300  feet  above  the  sea,  the  material  being  of  varied  origin 
and  including  granite.  No  distinct  terraces  were  found  on  this  moun- 
tain, but  terraces  were  noted  further  down  the  valley  on  the  slopes  of 
higher  hills,  at  a  height  equal  to,  or  greater  than,  that  of  this  place. 
The  evidence  appears  to  be  conclusive  that  a  body  of  water  in  later 
glacial  times  extended  quite  across  the  Pacific- Arctic  watershed  in  this 
region,  standing  at  a  level  more  than  1000  feet  above  it.  Glacial 
striation,  in  a  bearing  parallel  to  that  of  the  valley,  was  noted  on  the 
surface  of  the  quai*tz  mass  previously  alluded  to,  but  the  direction  of 
motion  of  the  ice  could  not  be  determined. 

Upper  Pbllt  Eivbr. 

Our  firat  camp  on  the  Pelly  was  situated  in  lat.  61°  48'  52",  long.  Upper  PeUy 
131**  01'  06",  the  height  of  the  river  being  at  this  place,  as  approxi- 
mately determined  from  the  mean  of  a  number  of  barometer  observa- 
tions, 2965  feet.  The  river  is  here  326  feet  wide,  with  a  current 
slightly  exceeding  two  miles  and  a-half  an  hour,  and  a  middle  depth  of 
seven  feet.  An  approximate  estimate  of  the  discharge  placed 
it  at  4898  cubic  feet  per  second.  The  river  had  evidently  fallen 
very  considerably  since  the  early  summer  and  was  probably 
at  or  below  its  mean  stage.  The  water  is  here  nearly  clear, 
with  a  light  brownish  tinge.  From  explorations  made  at  the 
time  of  the  existence  of  the  Hudson  Bay  post,  as  well  as  from 
Indian  report,  the  river  is  known  to  be  navigable  by  boats  for  a 
considerable  distance  above  this  point,  and  to  rise  in  two  lakes,  the 
position  of  which  is  approximately  indicated  on  the  map,  according  to 
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Appearance  of 
the.conntry. 


HoolelRiyer. 


BapicL 


Ml*.  Campbeirs  sketch.  Oar  camp  was  aboat  two  miles  above  the 
mouth  of  the  stream  which  has  already  been  meDtioned  as  rising  on 
the  portage  near  Finlayson  Lake,  at  the  angle  between  which  and  the 
Pelly  the  old  post  named  *'  Pelly  Banks"  was  situated.  We  saw  no  trace 
of  the  buildings  which  formerly  existed,  though  the  old  site  might,  no 
doubt,  have  been  determined  by  a  little  search,  had  we  thought  it 
worth  while  to  devote  the  necessary  time  to  it. 

"  Felly  Banks  "  to  Hoole  Canon, 

From  our  initial  point,  above  mentioned,  to  Hoole  Cafion  and 
Cafion,  is  a  distance  of  thirty-one  miles  in  a  straight  line,  the  direction 
of  which  is  a  few  degrees  north  of  west.  The  river,  however,  forms  a 
wide  curve  to  the  south  of  this  line,  and  is  besides  very  tortuous  in 
detail,  the  actual  distance,  following  its  course,  being  fifty  miles. 
The  main  orographic  river-valley  is  here  not  confined,  as  is  so  often 
the  case,  between  parallel  ranges  of  mountains.  There  is  on  the  contrary 
a  wide  tract  of  iiTCgularly  hilly  country,  which  is  bounded  to  the  south  by 
a  well-defined  mountain  range  at  a  distance  of  ten  to  twelve  miles. 
This  range  is  crowned  by  a  series  of  square-outlined  pyramidal  peaks, 
which  are  probably  composed  of  stratified  rocks.  It  is  proposed  to  dis- 
tinguish it  as  the  Pelly  Mange,  To  the  northwaixi,  no  definite  bound- 
ary to  the  low  hilly  region  can  be  seen.  The  actual  trough  in  which  the 
river  meanders,  however,  is  scarcely  more  than  a  mile  in  avei*age 
width,  and  is  generally  bordered  by  terraces  a  hundred  feet  or  more  in 
height. 

Thirty-three  miles,  by  the  course  of  the  river,  below  our  starting 
point,  a  tributaiy  comes  in  from  the  mountains  to  the  south- 
waitl,  about  fifty  feet  wide  by  one  deep,  and  veiy  rapid.  This  is  iden- 
tified as  Hoole  Biver.*  Its  water  is  bluish  in  tint,  and  clearer  than  that 
of  the  Upper  Pelly,  which  by  this  time  has  become  slightly  tarbid  from 
material  derived  from  its  soft,  silty  banks.  The  river,  between  our 
first  camp  and  Hoole  Eiver,  has  a  rather  moderate  current,  scai'cely 
exceeding  foui'  miles  and  a-half  an  horn*,  though  with  several  little 
"riflfles  "  or  small  rapids. 

Just  below  the  mouth  of  Hoole  Eiver  is  a  rapid  about  600  feet 
long,  with  a  total  fall  estimated  at  about  ten  feet.  There  is  an  easy 
portage  on  the  right  or  north  bank,  but  a  fair-sized  boat  might  run 
through  without  danger  at  most  stages  of  the  water.  As  a  precaution- 
ary measure,  we  lightened  our  canvas  canoe,  of  the  behavior  of  which 

*  So  named  by  Mr.  Campbell  after  his  interpreter.  Mr.  Campbell,  on  his  original  sketch 
and  on  Arrovsmith's  map,  in  the  oonstruotion  of  which  it  was  used,  has  named  a  number  of 
the  tributaries  of  the  Pelly.  It  has  been  found  difficult  to  identify  some  of  these,  but  all  have 
been  placed  on  the  accompanying  map,  after  a  careful  comparison. 
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in  bad  water  we  had  had  at  the  time  no  experien«».e.    Fiom  this  rapid 
to  Hoole  CaiLon  the  water  is  swift,  and  there  are  several  little  rapids. 

The  banks  and  beaches  of  the  Pelly  above  Hoole  Eiver,  are  gen- 
erally silty  or  muddy,  though  the  strength  of  the  current  is  sufficient 
to  produce  well-washed  gravel-bars  in  mid-stream.     Below  that  point 
.  the  banks  and  beaches  are  also  as  a  rule  gravelly,  in  conformity  with 
the  swifter  flow  of  the  stream. 

The  banks  along  the  south  side  of  this  part  of  the  river,  are  for  the  Vegetation. 
most  part  densely  wooded,  and  whore  shady  and  damp  the  growth  of 
timber  is  small  and  scrubby,  with  much  black  spruce.  The  banks  on 
the  opposite  side  are  veiy  different  in  appeai*an(^.e.  Those  above 
Hoole  Eiver  show  numerous  open,  grassy  patches,  and  below  that 
place  grassy  slopes  preponderate  over  the  wooded  area,  the  grass 
having  the  characteristic  growth  and  dry,  tufted  appearance  of**  bunch- 
grass."  The  trees  are  similar  to  those  found  along  the  rivera  previously 
described,  except  that  Finus  Murrayana  and  larch  do  not  occur,  and 
but  a  single  white  bii-ch  was  noted,  near  the  mouth  of  Hoole  Eiver. 
Gix)ves  of  Cottonwood  of  medium  size  cover  some  of  the  flats.  In  one  5.,^,^^  g^jj^ 
or  two  banks  into  which  the  river  was  cutting,  and  where  the  surface 
was  covered  with  a  dense,  mossy  growth,  frozen  soil  was  obsei*ved.  The 
depth  to  which  it  extended  could  not  be  ascertained,  as  it  went  below 
the  water-level  of  the  stream. 

Above  the  mouth  of  Hoole  River  the  rock  exposures  are  few  and  ^^y^JJ^^tg^i^ 
inconsiderable.  Near  the  mouth  of  Campbell  Creek  a  yellowish- 
weathering  irregulai'ly  silicified  dolomite  was  observed  in  several  low 
outcrops,  together  with  green-grey,  slightly  lustrous  schists,  and 
similar  schists  were  seen  in  one  or  two  other  places  on  this  part 
of  the  river.  The  composition  of  the  gravel  of  the  river-bars 
may  be  accepted  as  indicating  in  a  general  way  the  character  of 
the  formations  of  the  drainage  area  of  the  upper  river.  These  include 
fragments  of  schists,  quartzites  and  argillites  of  the  same  kind  as 
before  described  on  the  Pi*ances,  with  gi*ey,  fine-grained  limestone, 
some  pieces  of  coai-se  white  marble,  and  occasional  small  pebbles  of 
the  same  peculiar  quartz-porphyry  seen  on  Finlayson  Lake.  There 
are  also  represented  several  varieties  of  granitoid  rocks,  the  most 
abundant  of  which  has  a  coarse  gneissic  lamination,  with  whitish 
or  greenish  mica  and  large,  white,  porphyritic  felspar  crystals, 
round  which  the  layers  of  the  rock  bend.  This  peculiar  granite  or 
gneiss  is  probably  derived  from  the  head-watei*s  of  the  main  river,  and 
often  occults  in  large  boulders,  which  can  scarcely  have  been  carried 
by  the  stream,  and  have  probably  been  transported  during  the  glacial 
period. 
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Basaltic  area.  -A.t  the  rapid  at  the  mouth  of  Hoole  Eiver  low  bluffs  of  dark-brown 
basalt  appear,  and  the  same  rock  crops  out  in  several  places  further 
down  the  river,  extending  pi'obably  to  within  two  miles  of  Hoole 
Canon,  though  the  lower  exposures  have  rather  a  dioritic  appeai'ance, 
somewhat  different  from  those  fii-st  noted.  The  horizontal  extent  of 
this  local  development  of  basalt  is  approximately  indicated  on  the  • 
map,  but  as  the  country  to  the  north  is  here  all  low,  its  limit  in  that 
direction  is  entirely  hypothetical.  This  is  probably  the  first  occurrence 
of  basalt  on  the  river,  as  no  basalt  pebbles  were  seen  above  this  place. 
The  basalt  is  often  amygdaloidal  or  vesicular,  and  contains  chalcedony, 
calcite  and  some  fibrous  zeolite,  but  is  scarcely  at  all  columnar. 

Scarped  banks.  Above  the  mouth  of  Hoole  Eiver,  frequent  scarped  banks  exhibit 
white  or  grey  bedded  silts,  associated  with  or  underlain  by  stratified 
gravels,  with  a  dark-grey,  earthy  matrix.  Those  latter  deposits  often 
hold  large  boulders,  and  observations  made  further  down  the  river 
appear  to  show  that  they  represent  the  boulder-clay. 

Between  Hoole  Eiver  and  the  eaiion,  the  silts  are  scarcely  seen  in 
the  banks  of  the  Pelly,  being  replaced  by  gravelly  and  coarse  sandy 
deposits. 

Hoole  Canon  to  Ross  Eiver. 

Hoole  Caflon.  At  Hoole  Cafion,  the  river  makes  a  knee-like  bend  to  the  north- 
eastward, and  is  constricted  between  rocky  banks  and  cliffs  about  a 
hundred  feet  in  height.  These  render  it  impracticable  to  use  the  line, 
and  as  the  water  is  very  rough  and  dangerous,  it  was  found  necesskry 
to  carry  not  only  all  our  stuff,  but  the  canoe  as  well,  to  the  lower  end 
of  the  canon.  The  distance  by  the  river  is  about  three-quarters  of  a 
mile,  by  the  portage  half  a  mile,  the  highest  point  being  one  hundred 
feet  above  the  river.  The  portage  is  on  the  south  side  of  the  river, 
and  we  found  traces  on  it  of  skids  which  had  been  laid  by  the  Hudson 
Bay  Company  many  years  ago,  but  no  sign  of  its  having  been  employed 
by  the  Indians,'  who  in  all  this  district  generally  travel  by  land,  making 
rafts  when  they  are  obliged  to  cross  any  of  the  larger  rivei-s. 

BoBsIiiTer.  Sixteen  miles  and  a-half  below  the  cafion  in  a  sti*aight  line,  or 

twenty-three  miles  by  the  course  of  the  Pelly,  is  the  mouth  of 
a  river  which  is  identified  as  the  Eoss  Eiver  of  Campbell.*  This 
stream,  which  comes  from  the  north-eabtward,  is  to  all  appearance  as 
neai'ly  as  possible  equal  in  volume  to  the  Pelly,  having  a  width  of  290 
feet,  with  a  current  of  four  miles  and  a-half  an  hour.  Its  water  is  tur- 
bid and  milky,  and  colder  than  that  of  the  Pelly,  leading  to  the  belief 
.that  it  is  not  derived  from  lakes  like  that  stream,  or  that  if  lakes  do 

*  So  Darned  after  Chief  Factor  Donald  Rosa. 


Digitized  by  VjOOQ IC 


DAW80N.]  UPPER  PBLLT  RIVER.  123  B 

occar  on  its  upper  watere,  they  are  much  less  in  area  than  those  of  thochAracterof 
Pelly.  Its  size  would  indicate  that  it  may  rise  in  the  same  distant  ^™*^' 
l-ange  with  the  Pelly,  but  no  long  view  was  obtained  up  its  valle}', 
which  is  narrow  and  bordered  by  high,  steep  hills  at  its  mouth.  Mid- 
way between  the  canon  and  the  Ross,  Ketza  River,*  a  swift  stream, 
about  forty  feet  by  one  foot,  joins  from  the  south.  Like  other  streams 
from  that  direction,  it  carries  clear,  blue,  mountain  water,  and  brings 
down  quartzites,  argiliites  and  schists,  of  the  usual  character,  together 
with  a  great  abundance  of  quartz-gravel. 

The  Pelly,  between  the  canon  and  Ross  River,  is  swift  thwughout,  ^^^ 
with  numerous  little  rapids.  To  the  south  of  the  river  there  is  still  a 
wide  extent  of  low,  wooded  country  between  it  and  the  continuous 
range  before  referred  to  as  the  Pelly  Mountains.  To  the  north  the 
view  is  more  limited,  particularly  near  the  mouth  of  the  Ross  River, 
owing  to  the  existence  of  a  long,  steep  ridge,  parallel  to  the  course  of 
the  Pelly,  and  from  600  to  800  feet  in  height  above  it.  The  southern 
face  of  this  ridge,  which  is  cut  through  by  the  Ross  River,  is  moj-e 
than  half,  open  grass  land,  and  would  afford  excellent  pasturage. 

The  rocks  of  Hoole  Cafion  and  its  vicinity  are  chiefly  white  mai'ble» 
associated  and  interbedded  .with  grey  and  black  eherty-lookiog  quartz- 
ites, which  are  often  thin- bedded  and  sometimes  rather  schistose,  and 
precisely  resemble  the  CS,ehe  Creek  quartzites  of  southern  British 
Columbia.  Further  down  the  river  are  occasional  exposures  of  green- 
ish and  grey  schists  and  schistose  argiliites.  The  rocks  along  this 
part  of  tho' Pelly  strike  nearly  parallel  to  its  main  direction,  or  about 
north-west  by  south-east,  and  are  either  nearly  vertical  or  have  dips  to 
the  south-westward.  Stratified  gravels  are  seen  in  a  few  places  in 
8cai*ped  banks,  but  silts  are  not  here  specially  characteristic. 

Boss  River  to  Glenlyon  River. 

From  the  mouth  of  Ross  River  to  the  Glenlyon  River,  the  general 
coui*se  of  the  Pelly  is  almost  direct,  on  a  beai*ing  of  N.  50°  W.,  the  dis- 
tance being  sixty-four  miles.  In  consequence  of  the  number  of  minor 
flexures  in  the  stream,  this  is,  however,  increased  by  the  river  to  eighty- 
two  miles.  Ten  m  i  les  below  the  Ross,  following  the  river,  a  stream,  Lapie 
River;\  sixty  feet  wide  by  one  foot  deep,  and  resembling  in  its  general  ^'***  ^^•'* 
character  and  colour  of  water  Hoole  and  Ketza  rivers,  comes  in  from 
the  south.  Twenty-three  miles  from  the  same  point  a  smaller  tn- 
butary  joins  from  the  north,  which  is  supposed  to  be  the  Orchay  of  Orohay  River. 

*  So  named  by  Campbell,  after  one  of  his  faithful  Indian  oompanions  ;  not  Kelza«,  as  shown 
on  Arrovsmith's  map  of  1854. 

t  This  stream  was  not  named  by  Campbell.  I  call  it  Lapie  River,  after  one  of  his  Indian?, 
he  having  given  the  name  of  the  other  (Ketsa)  to  a  neighboring  tributary. 


Digitized  by  VjOOQ IC 


124  B  YUKON  DISTBICT  AND  BRITISH  COLUMBIA. 

Campbell.  This  is  about  twenty  feet  wide  by  six  inches  deep,  and  carries 
clear,  brownish  water,  doubtless  derived  from  a  lake  or  lakes.  Ten 
miles  further,  on  the  same  side,  is  a  valley  running  to  the  north,  which ' 
probably  brings  in  a  moderate  sized  stream.  Bat  this  falls  into  a 
slough,  behind  islands,  and  was  not  seen. 
Features  of  the  -^^^  *^®  ^^^  ^''^"^  ^^^  ^Bs  to  the  Glenlyon  the  Pelly  is  closely  bor- 
country.  dered  on  the  north  by  ridges  and  hills  of  considerable  height,  which 

become  mountains  of  4000  to  over  5000  feet  before  the  last-mentioned 
stream  is  reached.  These  entirely  preclude  any  outlook  over  the 
country  on  that  side.  To  the  south,  the  important  and  well-marked 
Pelly  Range.  P^Hj  Bange  is  continued  to  a  point  opposite  the  Orchay  Eiver,  where 
it  appeal's  to  tenninate  in  a  group  of  mountains  lower  than  those  of  its 
eastern  part,  but  still  from  5000  to  6000  feet  in  height.  These  are 
situated  at  a  distance  of  about  six  miles  back  from  the  I'iver,  the  inter- 
vening countiy  being  occupied  by  lower,  wooded  hills  and  broken  coun- 
try. The  forms  of  the  mountains  are  rather  bold,  consisting  of  steep 
crests  and  ndges,  with  intervening  narrow,  V-sl^^P^  gorges*  and  they 
appear  to  bo  grassed  or  covered  with  low,  herbaceous  growth,  giving 
them  a  general  greenish  tint.  There  are  few  bare,  rocky  summits, 
and  the  whole  appearance  is  that  of  a  range  shaped  by  normal  pro- 
cesses of  denudation  from  schistose  or  other  crumbling  rocks  of  a 
sti'atified  character  and  nearly  uniform  hardness.  They  still  earned 
a  few  patches  of  old  snow  on  the  4th  of  August.  The  higher  portions 
of  this  range  to  the  eastward,  present  a  rougher  and  almost  semed 
outline,  but  there  are  not  even  there  any  exceptionally  high  points, 
and  the  slopes  of  the  peaks  are  extremely  uniform.  Beyond  the  west- 
Gap  to  the  ern  termination  of  this  range,  for  a  distance  of  about  twenty  miles,  no 
float  wa  .  mountains  were  seen  to  the  southward  from  the  river-valley.  From 
the  fact  that  evidences  of  a  more  humid  climate  were  found  along  the 
corresponding  length  of  the  river,  it  is  highly  probable  that  a  some- 
what important  gap  occura  in  this  direction,  of  sufficient  width  to 
admit  the  entrance  of  the  moisture-bearing  winds.  The  greater  humid- 
ity of  this  part  of  the  valley  is  particularly  marked  by  the  densely 
wooded  character  of  the  slopes  on  the  north  side  of  the  river. 

Beyond  the  gap  above  refeiTed  to,  a  low  mountain-range  appears  on 
the  south  side  of  the  river,  not  in  lino  with  that  last  described,  but 
quite  close  to  the  river,  which  here,  for  a  number  of  miles,  flows  in  a 
valley  between  two  mountain  axes. 
Notes  on  the         "^^^  P^lly,  for  rather  more  than  half  the  distance  between  the  Eoss 
"^®''  and  Glenlyon,  continues  to  bo  pretty  swift,  and  is  much  divided  among 

islands  and  gi*avel-bars ;  the  remaining  part  is  comparatively  tranquil, 
with  the  exception  of  the  rapids  in  the  immediate  vicinity  of  the  Glen- 
lyon.    The  forest  growth  throughout  is  much  like  that   previously 
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described,  save  that  the  birch  is  now  moderately  abundant,  and  the  Black  pine, 
black  pine  (P.  Murrayana)  appeal's,  coming  in  first  on  dry  northern 
slopes  thirteen  miles  eastwaixi  from  the  Glenlyon.  Cottonwood,  aspen, 
alder,  spruce  and  willows  are  the  prevailing  trees  on  the  river-flats, 
which  are  usually  about  ten  feet  above  low-water  level.  Frozen  soil 
was  again  seen  in  several  places  along  the  shady  side  of  this  part  of  ^™*®'^  "^^^ 
the  river,  extending  from  about  eighteen  inches  below  a  mossy  and 
peaty  sod  to  the  water-level,  with  a  depth  of  ten  feet  or  more.  Some 
of  these  banks  were  being  rapidly  undercut  by  the  water,  which 
thaws  the  soil  wherever  it  comes  in  contact  with  it,  and  causes  large 
masses,  with  the  superincumbent  sod  and  trees,  to  fall  into  the  stream. 

The  rapids  above  alluded  to  as  near  the  Grlenlyon  are  two  in  number,  ^^pj^^ 
The  first  occurs  in  an  Sshaped  bend  about  two  miles  east  of  the  Glen- 
lyon ;  the  second  just  below  the  mouth  of  that  stream.  The  upper 
rapid  is  wide  and  rather  shallow,  with  some  rocky  impediments.  It 
is  easily  run  with  a  canoe,  but  at  low  stages  of  the  river,  doubtfully 
passable  for  a  steamer,  unless  of  light  draft.  The  current  in  the  second 
rapid  strikes  full  on  the  face  of  a  rocky  bank  on  the  right  of  the  rivei*, 
and  forms  a  heavy  confused  wash  in  consequence,  but  is  otherwise 
unimpeded  and  deep. 

The  rocks  seen  along  the  Pelly,  between  the  Ross  and  Glenlyon,  Geological 
while  resembling  in  a  general  way  those  previously  described,  differ  ^  ^^^ 
in  their  greater  alteration  and  in  the  evident  importance  in  their  com- 
position of  products  originally  of  volcanic  origin.  The  most  abundant 
are  blackish-grey  and  greenish  quartzites  and  schists,  often  more  or 
less  micaceous,  and  in  places  passing  into  true  mica-schists.  Three 
and  a-half  miles  west  of  the  Eoss  River,  on  the  >eft  bank,  are  exposui'es 
of  massive,  dark,  leek-green  serpentine,  associated  with  green  sei'pen- 
tinous  and  quartzose  schists,  and  a  spotted  white  and  green  rock,  which 
may  be  a  much  decomposed  diabase  or  diorite.  One  portion  of  the 
bank  shows  at  least  a  hundred  feet  in  thickness  of  nearly  pure  serpen- 
tine, but  no  asbestos  veins  were  seen  here.  Thirty-six  miles  west  of 
the  Ross  a  very  peculiar  purplish  felsite  was  noted.  It  is  schistose  and 
slightly  micaceous  in  the  division  planes,  besides  being! porphyritic 
with  iiTCgular  white  felspar  masses.  Foui*  miles  east  of  the  Glenlyon, 
a  close-grained^  banded,  white-and-grey  felsite  occurs,  in  a  much  shat- 
tered exposure,  and  is  probably  a  fine,  altered  volcanic  ash.  All. these 
rocks  evidently  form  members  of  a  single  series,  and  though  with 
numerous  local  irregularities,  strike  in  a  general  way  parallel  to  the 
course  of  the  river.  The  circumstances  tend  to  show  that  they  are  on 
the  whole  stratigraphically  higher  than  those  seen  further  up  the  river, 
but  it  is  not  certain  that  the  dips  are  normal. 
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The  most  interesting  fact  developed  on  this  part  of  'the  Pelly  is, 
however,  the  occurrence  of  rocks  of  Laramie  or  Cretaceous  age.  These 
were  noted  in  a  single  low  exposure  on  the  south  side  of  the  river, 
twenty -seven  miles  and  a-half  west  of  the  mouth  of  Eoss  Eiver.  They 
consist  of  black  carbonaceous  or  possibly  plumbaginous  shales,  rather 
hard,  and  interbedded  with  grey-brown  sandstones,  the  whole  dipping 
nearly  due  south  at  an  angle  of  forty-five  degrees.  But  this  single 
occun*ence  of  ix)cks  of  this  character  was  found,  and  no  rocks  ai*e  seen 
for  several  miles  up  or  down  the  stream,  so  that  the  area  characterized 
by  the  formation  to  which  they  belong  is  uncertain.    Sir  William 

Fossil  plants.  Dawson  writes  as  follows  of  the  fossils  obtained  here: — "The  few 
specimens  examined  are  full  of  impressions  of  dicotyledonous  leaves, 
much  crushed  and  imperfect.  One  has  the  venation  of  Corylus  Mac- 
Quarrii  (Forbes).  Another  seems  to  be  a  JuglanSy  near  to  J.  acuminata 
(Braun).  Both  of  these  species  are  said  by  Heer  to  occur  at  English 
Bay,  Alaska,  and  also  on  Mackenzie  River.  The  determinations  can- 
not, howevej*,  be  considered  as  certain." 

Rne  sections  of  the  drift  deposits  frequently  occur  along  this  part 
of  the  Pelly  River,  forming  sca]*ped  banks  from  eighty  to  a  hundred  and 
fifty  feet  in  height,  and  at  times  a  quai-ter  of  a  mile  or  more  in  length. 
The  stratified  gravels,  with  grey  or  brownish  earthy  matrix,  which 
have  previously  been  described,  were  seen  just  above  the  mouth  of 
Ross  River  to  be  interbedded  with  and  overlain  by  silts  of  the  usual 
chai^cter.  A  few  miles  below  the  Ross  they  were  first  seen  in  associa- 
tion with  indubitable  boulder-clay,  and  thence  down  stream,  the  earthy 
or  clayey  gravels  and  boulder-clay  form  the  lower  portion  of  most  of 

of  boulderoiay  ^^  Bcarps,  being  capped  by  bedded  silts,  which  in  some  places  are 
fifty  feet  in  thickness.  The  stratified  earthy  gravels  and  boulder-clay 
are  interchangeable  and  may  be  considered  as  constituting  a  single 
formation.  These  gravels  are  sometimes  interbedded  with  rude 
layei*s  of  boulder-clay,  while  in  other  sections  they  occur  in  the 
bottom  of  the  bank,  with  massive-looking  boulder-clay  above  them, 
and  in  yet  other  instances  these  conditions  are  reversed,  and  the 
gravels  pass  above  into  the  bedded  silts,  which  everywhere  constitute 
the  upper  member  of  the  glacial  series.  When  the  matrix  of  the 
gravels  becomes  clayey,  they  closely  resemble  boulder-^lay  in  composi- 
tion, but  do  not  often  hold  such  large  stones  as  the  latter  occasionally 
does.  The  stones  of  both  the  gravel  and  the  boulder-clay  are  more  or 
less  completely  water-i'ounded,  and  striated  stones  were  seldom  seen 
along  the  river.  The  gravels  above  referred  to  are  quite  distinct  from 
the  old  river-valley  gravels,  which  also  occur  at  various  levels,  some- 
times as  the  highest  member  of  the  section  in  scarped  banks,  in  other 
cases  forming  the  substratum  of  river-flats.    With  the  appearance  of 
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the  bouldor-clay  the  scarped  banks  begin  to  assume  a  characteristically 
castellated  appearance,  standing  often  in  series  of  nearly  vertical 
butti^esses  and  pillara,  with  deep  intervening  gullies. 

Glenlyon  Biver  to  Macmillan  River, 

For  the  purpose  of  description,  the  next  convenient  length  of  the 
TJppei*  Pelly  which  may  be  taken,  is  that  extending  from  the  Glenlyon  to 
the  Macmillan  Eiver.*  This  again  naturally  sub-divides  itself  into  two 
parts,  the  first  with  a  general  bearing  of  N.  53°  W.,  twenty-eight  miles 
and  a  half,  in  continuation  of  the  general  course  of  the  upper  river,  the 
second  about  N.  77°  W.  thirty-three  miles.  The  total  distance, 
following  the  coui-se  of  the  river,  from  the  Glenlyon  to  the 
Macmillan,  is  nincty-ono  miles:  The  tributary  streams  in  thisTnbaury 
distance,  again  measuring  by  the  course  of  the  Pelly,  down  stream, 
are  as  follows : — Glenlyon  Eiver,  forty  feet  by  one  foot.  Eight  miles 
and  a-half  below,  stream  on  the  north,  sixty  feet  by  six  inches.  Twelve 
miles,  ti'ibutary  from  the  south,  twenty  feet  by  three  inches.  Seven- 
teen miles,  on  the  south,  dry  torrent  bed.  Twenty  miles  and  a-half, 
on  the  south,  ton  feet  by  thi'ce  inches.  Thirty  miles  on  the  north, 
thirty  feet  by  six  inches ;  the  Earn  River  of  Campbell.  Forty-seven 
miles  on  the  south,  thirty  feet  by  three  inches;  probably  the  Tum- 
inel  Eiver  of  Campbell.  From  this  point  to  the  Macmillan  no  tri- 
butary streams  were  observed,  the  country  to  the  northwai-d  evidently 
draining  toward  the  last-named  6ti*eam,  and  that  to  the  south,  at  no 
great  distance,  being  in  all  probability  within  the  drainage-basin  of 
the  Lewes. 

The  above  estimates  of  the  sizes  of  the  streams  refer  to  the  date  at 
which  we  saw  them,  in  August,  when  most  appeared  to  be  at  or  near 
theii-  lowest  stages.  For  about  twenty  miles  below  the  Glenlyon 
River,  the  Pelly  is  more  than  usually  free  from  abrupt  bends,  and  few 
islands  are  met  with.  It  is  bordered  to  the  south  by  a  range  of 
mountains,  which  may  be  named  the  Glenlyon  Mountains^  the  highest  Glenlyon 
points  *of  which  somewhat  exceed  five  thousand  feet.  Lower 
in*egular  hills  boixler  the  north  bank,  and  these,  as  usual,  show 
extensive  grassy  slopes  on  the  60uthei*n  exposures.  At  the  distance 
just  mentioned  from  the  Glenlyon,  the  river  turns  abruptly  to  the 
northwaixi,  making  an  S'8bAp<^<l  bend,  and  cutting  completely  through 
the  ridge  which  has  previously  bounded  it  on  that  side.  After  a  The  Detour, 
sinuous  course  of  about  fifteen  miles  (about  midway  in  which  it 
receives  the  Eara  River),  to  the  north  of  theiidge,  it  turns  again  with 
equal  abruptness  to  the  southward,  rounding  the  west  point  of  the 

*  Of  Campbell,  named  for  Chief  factor  Macmillan. 
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ridge,  which  here  dies  away.  This  peculiar  flexure  is  distinguished  on 
the  map  as  The  Detour.  To  the  south  of  the  ridge  is  a  wide  valley, 
which  lies  in  the  general  direction  of  the  river,  and  which,  though  now 
apparently  floored  by  drift  deposits,  doubtless  represents  a  pre-glacial 
valley  of  the  Pelly.  The  distance  from  bend  to  bend  of  the  river, 
through  this  disused  valley,  is  eight  miles  and  a-half,  and  the  height 
of  its  floor  above  the  water-level  was  estimated  at  about  two  hundred 
feet.  As  far  as  the  lower  end  of  The  Detour  the  cuiTcnt  is  rather 
swift  and  there  are  a  number  of  little  riffles,  some  of  which  might 
be  called  rapids,  though  none  are  of  a  character  to  impede  navigation. 

Fi'om  The  Detour  to  the  Macmillan,  the  Pelly  has  a  current  averaging 
not  more  than  three  miles  an  hour,  though  attaining  four  miles  in 
a  few  places.  The  country  begins  to  open  out  to  a  greater  extent  than 
found  anywhere  on  the  upper  river,  and  is  diversified  only  by 
comparatively  low  and  iri*egular  hills.  About  fifteen  miles  eastwai-d  of 
the  Macmillan  is  a  wide  low  gap  opening  to  the  north,  by  which  the 
Indians  evidently  cross  over  to  the  valley  of  that  river,  as  several  large 
rafts  were  seen  here  on  the  noi-th  bank.  Between  this  place  and  the 
mouth  of  the  Macmillan,  the  river  becomes  again  rather  strictly 
confined  between  ranges  of  hills,  but  just  below  its  confluence  it  turns 
sharply  to  the  north  and  is  broken  up  into  several  channels  among  a 
number  of  low,  wooded  islands. 

The  Macmillan  and  the  Pelly  valleys  coalesce  at  an  acute  angle  at 
the  western  point  of  the  range  of  hills  which  alone  has  separated  them 
for  some  distance,  and  the  two  streams  must  run  nearly  parallel  for  many 
miles  above  their  junction.  The  Macmillan  is  bordered  to  the  north 
by  a  well  defined  range  of  low  mountains,  which  continues  to  the 
westward  for  about  ten  miles  as  the  bordering  range  of  the  united 
streams.  At  the  confluence,  the  Pelly  appeared  evidently  to  be  some- 
what the  larger  river  at  the  time  of  our  visit,  and  it  is  probably  so  at 
all  properly  comparable  stages  of  water.  The  inequality  in  size 
can  not,  however,  be  very  great.  The  width  of  the  Macmillan,  just 
above  ite  mouth,  was  found  to  be  455  feet,  the  rate  of  the  current, 
which  is  greater  than  that  of  the  Pelly  at  the  same  place,  was  2*7 
miles  per  hour.  The  Macmillan  water  is  much  more  turbid  than  that 
of  the  Pelly,  and  of  a  yellowish  colour.  The  temperature  of  both 
rivers  was  identical  on  the  ninth  of  August,  being  54®  F.  It  may 
probably  be  assumed  from  this  circumstance  that  the  origin  of  the  riverS 
is  similar,  and  that  the  Macmillan,  like  the  Pelly,  rises  in  or  flows 
through  considerable  lakes,  in  which  the  water  is  warmed  to  a  like 
extent.  The  suspended  matter  of  the  Macmillan  may  be  entirely  duo 
to  the  washing  away  of  silty  banks,  which  is  the  usual  cause  of  the 
turbidity  of  streams  in  this  district.     The  upper  part  of  the  Mac- 
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millan  has  never  been  explored,  but  its  size  would  indicate  that  itMaomiiian 
may  lise  as  far  to  the  eastward  as  the  Pelly,  and  probably,  like  it,  in  ^*^®'* 
mountains  representing  the  western  ranges  of  the  Eocky  Mountains. 
We  do  not,  however,  know  to  what  extent  this  river  shares  with  the 
Stewart  the  drainage  of  the  comparatively  low  country  to  the  north- 
ward. I  after wai*ds  met  a  couple  of  minora  (Messrs.  Monroe  & 
Langtry)  who  had  ascended  the  Macmillan  for  several  days  in  a  boat, 
but  not  finding  encouraging  **  prospects  "  had  returned.  They  reported 
the  existence  of  a  large  area  of  low  land  with  good  soil,  and  had  met 
with  no  impediments  to  navigation  as  far  as  they  had  gone. 

Ton  miles  above  the  mouth  of  the  Macmillan  we  encountered  a  Meet  Indiana, 
couple  of  Indians,  father  and  son,  working  their  way  up  the  Pelly  with 
a  small  dag-out  canoe.  They  were  the  first  human  beings  we  had  met 
with  in  the  country  since  leaving  the  mouth  of  the  Dease  River,  forty- 
throe  days  previously,  but  as  we  were  totally  unable  to  communicate 
with  each  other  except  by  signs,  it  was  impossible  to  obtain  any 
definite  information  from  them.  They  were  evidently  quite  at  a  loss 
to  know  whence  we  had  come,  and  evinced  a  peculiar  interest  in  ex- 
amining our  little  canvas  canoe. 

The  Glenlyon  Bange  appears  to  be  throughout  granitic.  Its  base  Q^iogioai 
does  not  touch  upon  the  river,  but  the  general  aspect  and  uniform  grey 
colour  of  its  higher  parts  is  that  of  the  granitic  mountains  of  this  region. 
Its  composition  is  also  indicated  by  the  character  of  the  material 
brought  down  by  the  Glenlyon  River  and  other  rapid  streams  which  rise 
on  its  slopes  or  in  its  valleys.  This  is  largely,  and  in  some  cases  almost 
exclusively,  composed  of  granite  of  very  uniform  lithological  character, 
grey  in  colour  and  generally  hornblendic.  The  same  rock  is  met  with 
in  place  on  the  Pelly,  about  half  way  from  The  Detour  to  the 
mouth  of  the  Macmillan,  beyond  the  termination  of  the  range  itself, 
but  precisely  in  the  continuation  of  the  line  of  its  axis.*  The  rocks 
exposed  along  the  Pelly  itself,  between  the  mouth  of  the  Glenlyon  and 
the  granitic  exposure  just  alluded  to,  and  which  may  be  regarded  as  a 
whole  as  occupying  the  northern  flank  of  this  granitic  range,  are  more 
varied  in  character  than  those  met  with  on  the  upper  part  of  the  river. 
Nothing  can  be  said  as  to  their  order  of  superposition,  for  while 
the  river  nearly  follows  the  main  direction  of  the  strike,  the  locally 
observed  attitudes  of  the  sti*ata  of  the  several  isolated  places  where 
they  were  noted  are  very  irregulai*.  This  is  particularly  the  case 
in  the  vicinity  of  The  Detour,  The  rocks  comprise  greenish  and 
blackish  schists  and  schistose  quartzites,  of  varied  aspect,  generally 
somewhat  more  altered  in  appearance  than  usual.  These  are  inter- 
bedded  at  the  east  end  of  The  Detour  with  finely-banded  white 

*  See  Appendix  V.  (Upper  Pelly,  No.  63). 
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marble  and  quartzite ;  and  at  ten  miles  west  of  The  Detoui*,  ai^e  some- 
what extensive  exposures  of  blackish  and  bluish-grey,  rather  flaggy 
and  little  altered  limestones,  in  which,  however,  no  fossils  could  be 
found. 
Second,  range        The  range  of  bills  which  has  been  refen-ed  to  as  bordering  the  Pelly 
on  the  south,  near  the  mouth  of  the  Macmillan,  is  likewise  composed 
of  granite,  which  appears  in  several  places  on  the  river.      This  is  of 
greyish  and  greenish-grey  colours,  and  similar  to  that  of  the  Glenlyon 
Eange,  though  it  apparently  forms  a  distinct  though  parallel  granitic 
axis.    The  rocks  which  immediately  border  this  granitic  axis  to  the 
north,  though  not  seen  in  actual  contact  with  the  granite,  have  a  more 
highly  altered  aspect  than  almost  any  of  those  seen  further  up  the 
liver,  but  the  impression  gathered  from  their  examination  is  that  they 
owe  this  alteration  to  the  influence  of  the  granite  rather  than  that 
their  character  is  an  evidence  of  greater  age.    They  comprise  several 
varieties  of  rough,  micaceous  schists,  which  are  highly  quartzose,  and 
evidently  of  clastic  origin,  as  well  as  a  much  silicified,  coai*se  grau- 
wacke,  and  a  pale-grey,  speckled,  silvery  mica-schist,  which  breaks 
into  thin   laminsB.     The  last-mentioned  rock  is  found  on  the  north 
bank  immediately  below  the  Macmillan.    Some  distance  further  down, 
the  river  turns  sharply  tp  the  south,  and  cuts  across  the  whole  width 
Gnmite  Cafion.  of  the  second  gi*anitic  axis  in  Granite  Canon,  presenting  exposures  of 
grey  hornblendic  granite  for  several  miles,  which,  near  the  lower  end 
of  the  cafion,  becomes  much  shattered  by  jointage-planes.* 
Drift  depoaita.      The  drift  deposits  along  the  part  of  the  river  between  the  Glenlyon 
and  Macmillan,  resemble  those  previously  described,  the  only  marked 
change  being  in  the  substitution,  in  some  sections  to  a  considerable 
extent,  of  sands  for  the  silts  before  so  characteristic.    Stratified  clayey 
gravels  and  boulder-clay  occur,  with  relations  similar  to  those  noted 
on  the  upper  river,  but  in  some  sections  gravels  and  sandy  silts  are 
interbedded,  the  bedding  at  times  being  flexuous,  and  even  contorted 
in  character.    All  these  materials  are  below  the  oi-dinary  valley-gravels 
and  sands  of  post-glacial  age. 
Gteoiai  Six  miles  below  the  Glenlyon,  the  first  distinct  case  of  glacial  stria- 

tion  and  ice-rounded  rock-surfaces  met  with  on  the  Pelly  was  noted, 
and  below  this  place  similar  evidences  were  found  in  a  number  of 
localities.  The  direction  of  striation  in  all  cases  closely  accords  with 
that  of  the  main  depression  of  the  river-valley,  though  cutting  across 
it  obliquely  where  it  turns  north  towai'ds  the  Macmillan.  The  form 
of  the  surfaces  is  such  as  to  show  that  the  sense  of  the  movement  of  ice 
was  westwai'd  or  down  stream, 

•  See  Appendix  V.  (Upper  Pelly,  No.  57.) 
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Macmillan  River  to  Lewes  River, 

Fi'Om  the  mouth  of  the  Macmillan  to  the  confluence  of  the  Upper  Pelly  Tortuous  pan 
and  Lewes  rivei*s  is  a  distance,  in  a  straight  line  with  a  general  bearing^  *  "^*'' 
a  few  degrees  south  of  west,  of  forty-six  miles.  A  considerable  portion 
of  this  part  of  the  river  is,  however,  extremely  tortuous,  and  in  con- 
sequence no  doubt  of  the  generally  low  character  of  the  country,  its 
flexui'es  are  not  merely  short,  sharp  bends  from  side  to  side  of  a  trough- 
like valley,  like  those  usually  met  with  further  up,  but  lax  irregular 
cui'ves  of  greater  dimensions.  The  distance  from  the  Macmillan  to 
the  mouth  of  the  Lewes  measured  along  the  coui-se  of  the  stream  is 
seventy-four  miles. 

Four  miles  below  the  mouth  of  the  Macmillan,  on  the  north  bank,  is 
a  small  log-cabin,  the  first  sign  of  habitation  we  had  seen.  Wo  after- 
wards ascertained  that  two  minei*s  had  lived  hero  during  the  winter  of 
1886-87.  At  five  miles  and  a-half  below  the  Macmillan  the  Pelly  was 
found  to  be  754  feet  in  width,  with  a  current  of  2*3  miles  per  hour; 
a  few  miles  below  this  the  river  turns  south-westwaixi  and  then 
nearly  due  south,  entering  Granite  Cafion  at  thirteen  miles  from^  iteOafton. 
the  Macmillan.  The  rocks  met  with  in  the  cafion  have  already 
been  alluded  to.  The  canon  is  about  four  miles  in  length,  with  steep, 
rocky,  scarped  banks  and  cliffs,  200  to  250  feet  in  height.  In  the 
canon  are  several  little  rapids,  but  the  water  is  deep,  and  with 
the  exception  of  some  isolated  rocks,  the  navigation  would  be  quite 
safe  for  steamers,  even  at  a  low  stage  of  water.  As  the  river  is 
much  confined,  however,  it  is  probable  that  pretty  rough  water  may 
be  found  here  during  floods.  Just  beyond  the  canon,  or  sixteen 
miles  and  a-half  below  the  Macmillan,  a  small  stream,  about  ten  feet 
by  three  inches,  enters  from  the  south-eastward.  The  bed  is  wide, 
and  it  appears  at  seasons  of  flood  to  become  a  formidable  toiTent.  At 
thirty-six  miles  from  the  Macmillan  another  small  stream  was  observ- 
ed on  the  south  side,  but  with  this  exception,  the  river  receives  no  fur- 
ther tributaries  before  meeting  the  Lewes.  Judging  from  Campbeirs 
sketch,  this  otherwise  insignificant  stream  must  be  that  flowing  from 
Tatlmain  Lake,  which  was  probably  a  source  of  supply  offish  for  Fort  ^^^y  ^^^  ^ak^^ 
Selkii*k  while  that  post  was  maintained. 

After  passing  the  ridge  which  is  cut  through  by  Granite  Canon,  the 
country  on  both  sides  of  the  river  for  about  fifteen  miles  is  quite  low.  ^  ^°"°  ^' 
No  mountains  or  high  hills  are  in  sight  on  any  beanng  to  the  west- 
ward, and  wide  teiTaces  run  far  back  fix>m  the  river  at  heights  of  150 
to  200  feet  above  it.  These  are  often  lightly  wooded,  largely  with 
aspen,  and  are  clothed  with  a  good  growth  of  gi*ass  presenting:  a  very 
attractive  appearance.    The  soil  is  good,   and  at  the  time  of  our 
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Appeanmoeof  visit  the  Country  was  very  dry.  Anemone  patens  was  seen  here 
the  country.  ^^^  ^y^^  ^^^  ^-^^^  since  reaching  the  Yukon  basin,  and  Ekeagnus 
argentea  was  also  noted,  both  species  characteristic  of  a  rather  dry 
climate.  For  the  remaining  distance  to  the  mouth  of  the  Lewes^ 
the  river  is  more  closely  bordered  by  low  hills  and  ridges,  which  sel- 
dom exceed  a  height  of  400  feet.  At  one  place  the  stream  is  confined 
between  high  and  somewhat  rocky  banks,  but  no  rapid  is  met  with* 
The  southern  slopes  of  the  hills  are  generally  open  and  grassy,  and 
would  afford  excellent  pasturage.  The  northern  exposures  are  still 
pretty  thickly  wooded.  Just  above  its  confluence  with  the  Lewes, 
the  Pelly  makes  an  abinipt  turn  to  the  south,  and  runs  for  several  miles 
along  the  eastern  base  of  a  scarped  cliff  of  basalt.  From  Granite 
Canon  to  the  confluence,  the  current  scarcely  exceeds  two  miles  and 
a-half  an  hour. 
Roekezposarei  ^^^^'  ^  number  of  miles  below  Granite  Canon,  no  rocks  are  met  with 
along  the  river,  but  lower  down  there  ai'e  frequent  exposures,  extending 
for  some  miles,  of  highly  crystalline  schists,  which  strike  nearly  east- 
and-west,  parallel  to  the  main  direction  of  the  river,  with  general 
high  northward  dips.  These  rocks  differ  considerably  from  any 
before  seen,  including  dark,  wholly-crystalline  schists,  holding  horn- 
blende or  hornblende  and  mica.  With  these  are  associated  consider- 
able exposures  of  a  peculiar  dark-green  chlorite  rock,  containing  lai'ge 
mica  crystals. 

This  rock  is  interbedded  with  white,  coarsely  crystalline  marble,  in 
some  places,  and  is  quite  evidently  the  alteration-product  of  some 
stratified  material  which  has  doubtless,  however  been  of  volcanic 
origin.  Nino  miles  above  the  confluence,  by  the  course  of  the  river,  a 
great  mass  of  impure  serpentine  comes  out  on  the  bank,  and  six  miles 
and  a-half  above  the  same  place,  grey  granite  of  the  usual  character  is 
again  met  with,*  and  appears  to  constitute  the  hills  to  the  east  of  the 
river  for  the  remaining  few  miles  of  its  course. 

The  basalt,  which  forms  a  plateau  from  200  to  250  feet  in  height  in 
the  angle  to  the  west  of  the  Pelly  at  its  junction  with  the  Lewes,  con- 
sists of  several  superposed  flows,  not  always  distinctly  separable  at  a 
distance.  It  forms  a  mural  cliff,  with  a  long  talus  of  angular  frag- 
ments  sloping  down  to  the  river-level,  and  though  not  very  distinctly 
columnar  where  it  fronts  on  the  Pelly,  becomes  so  below  the  con- 
fluence.    The  rock  is  brown  in  colour  and  often  vesicular. 

The  bedded  silts  were  seen  above  Granite  Canon,  but  are  scarcely 
represented  below  it.  Boulder-clay  was  noted  in  one  place  below  the 
cafion,  and  the  old  stratified  gravels  in  several  places.  The  scarped 
banks  along  this  lower  part  of  the  river  are,  however,  chiefly  composed 
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•  See  Appendix  V.  (Upper  Pelly,  No.  61.) 
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of  well  i*ollod  valley-  or  river-gravels,  which  become  much  more  im- 
portant than  before,  and  often  constitute  entire  terraces  up  to  forty  feet 
in  height. 

A  remarkable  layer  of  fine  white  volcanic  ash,  which  overlies  the  Volcanic  uh. 
glacial  deposits  all  along  the  Upper  Pelly  valley,  as  well  as  in  that  of 
the  Lewes,  has  already  been  described  on  page  43  b. 

General  Notes  on  the  Upper  Pelly  River, 

The  total  length  of  the  Upper  Pelly,  following  the  course  of  the  river.  Length  and 
from  the  point  where  we  firet  reached  it  at  the  west  end  of  Campbeirs 
Portage  to  its  confluence  with  the  Lewes,  is  320  miles.  The  elevation 
at  the  first-mentioned  point  is  about  2965  feet,  that  at  the  confluence  1555 
feet,  giving  a  total  fall  of  1410  feet  or  44  feet  to  the  mile,  a  considerable 
portion  of  which,  however,  occurs  in  the  numerous  little  rapids  and 
i-iffles  of  its  course.  In  Hoole  Cafton  the  estimated  fall  is  about  twenty 
feet.  Two  hundred  and  eighteen  islands  were  counted  in  the  river, 
without  including  such  gravel  bars  as  are  submerged  at  high 
water,  and  are  consequently  without  vegetation.  The  general  course  of 
the  river  is  remai^kably  direct,  and  it  embraces  two  main  directions, 
the  firat  bearing  N.  55°  W.,  tha  second,  N.  87°  W.  These  are  parallel 
to  the  principal  orographic  features  respectively  of  the  upper  and  lower 
parts  of  the  country  ti*aversed,  and  appear  to  indicate  the  main  slopes 
of  the  general  surface  of  the  region. 

With  the  exception  of  Granite  Canon,  where  warping  might  have  NarigabiUtF, 
to  be  resorted  to  at  one  place,  the  river  would  bo  easily  navigable  for 
«tern-wheel  steamers  as  far  up  as  the  mouth  of  the  Macmillan,  and  the 
latter  stream  is  also  navigable  for  a  considerable  though  unknown  dis- 
tance. Above  the  Macmillan,  I  believe,  no  serious  difficulty  would  be 
met  with  in  taking  a  small  stem-wheel  steamer  of  good  power  up  to 
the  mouth  of  Eoss  Eiver,  and  possibly  as  far  as  the  foot  of  Hoole 
Canon.  A  line  might  have  to  be  carried  ashore  at  a  few  of  the  stronger 
rapids,  but  the  chief  difficulty  to  be  encountered  would  be  from  shoal 
water  at  low  stages.  Where  the  river  is  widely  spread  and  swift,  a 
depth  of  three  feet  could  scarcely  be  found  across  some  of  the  gravelly 
bars.  The  Eoss  Eiver  is  a  navigable  stream  at  its  mouth,  but  its  upper 
part  is  quite  unknown,  Hoole  Cafion  is,  of  course,  quite  impassable 
for  a  steamer  of  any  kind,  and  the  rapid  met  with  seventeen  miles  east 
of  it,  at  the  mouth  of  Hoole  Eiver,  might  prove  to  be  a  difficult  one  to 
Burmount  by  warping,  its  fall  being  estimated  at  about  eight  feet. 
Above  this  point,  the  river  is  again,  however,  an  easily  navigable  one 
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for  small  steamers  to  the  furthest  point  seen  by  us,  and  possibly  as  far 
as  the  lakes.* 

Sam*^8outh.  ^^^  ^^®  Streams  and  small  rivers  flowing  into  the  Pelly  from  the 
south  and  rising  in  or  beyond  the  Pelly  and  Glenlyon  mountains,  are 
notably  swift,  and  most  of  them  are  evidently  subject  to  heavy 
freshets. 

Timber.  Some  notes  have  already  been  given  respecting  the  character  of  the 

timber  along  the  Upper  Pelly.  On  the  lower  part  of  the  river  there 
are  numerous  gi'oves  on  or  not  far  from  the  banks,  with  good  spruce  up 
to  two  feet  in  diameter.  Spruce  of  the  same  size  is  found  also  on  the 
whole  upper  part  of  the  river,  but  is  relatively  less  abundant  there. 

Qnarti.  As  in  the  case  of  the  Upper  Liard  and  Frances  rivers,  quartz  derived 

from  veins  is  an  abundant  constituent  of  the  gravel-bars  of  the  Pelly,  and 
numerous  small  quartz  veins  were  observed  in  the  rocks  in  many  places* 
Where  the  granites  are  approached,  the  veins  are  found  to  cut  all  the 
rouks  except  these,  and  it  appeal's  that  the  development  of  the  quartz 
veins  is  due  to  the  same  period  of  disturbance  which  has  given  rise  to 

Gold.  ^be  uplift  of  the  granite  axes  or  their  extrusion.     Small  *' colours"  of 

gold  may  be  found  in  almost  any  suitable  locality  along  the  river,  and 
"heavy  colours,"  in  considerable  number,  were  found  by  us  as  far 
up  as  the  mouth  of  Hoole  Eiver,  in  the  bottom  of  a  gravel-bed  there 
resting  on  the  basalt.  The  river  has  been  prospected  to  some  extent  by 
a  few  miners,  but  no  mining  of  importance  has  yet  been  done  on  it. 
Thomas  Boswell,  whom  we  met  on  the  Lewes,  informed  me  that  he  had 
found  and  worked  for  a  short  time,  a  bar  which  paid  at  the  rate  of  $18 
per  diem.  This  was  on  a  tributary  which,  from  his  description,  is 
probably  identified  as  the  Ross  River.  Two  miners  only,  Messrs.  Mon- 
roe and  Langtry,  were  at  work  on  this  river  in  1887,  and  their  opera- 
tions were  confined  to  the  part  below  Granite  Canon,  where  they  made 
on  a  couple  of  bars  from  $10  to  $20  per  diem  to  the  hand.  The  head- 
waters of  theMacmillan  and  Ross,  and  those  of  the  Pelly  itself  yet  re- 
main unprospected,  as  well  as  the  very  numerous  tributary  streams 
ol  these  rivers,  in  some  of  which  "coarse"  gold  may  yet  be  found. 
Fiom  observations  subsequently  made  on  the  Lewes,  coal  may  be 
looked  for  in  the  Laramie  or  Cretaceous  rooks  near  the  river  at  the 
locality  described  on  page  126  b. 

•  Dall,  in  his  Alaska  and  iU  Resouroes,  1870,  p.  278,  gives  a  hypothetical  itinerary  of  the  Pelly 
River,  making  it  head  in  Frances  Lake.  The  Pelly,  as  shown  on  the  map  which  aooompaniea 
the  work,  is  evidently  in  part  after  Arrowsmith,  and  where  it  differs,  (as  in  regard  to  the  connec- 
tion of  Frances  and  Finlayson  lakes  with  the  Pelly),  becomes  misleading.  It  is  difficult  to  under- 
stand why  this  part  of  Arrowsmith's  map.  bearing  intrinsic  evidence  of  proximate  accuracy» 
should  not  have  been  followed  throughout  in  the  compilation  of  later  maps,  particularly  as  tho 
Pelly  had  not  been  further  explored  since  Campbell's  time. 
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Confluence  of  the  Lewes  and  Upper  Pelly. 

The  country  about  the  confluence,  is  generally  speaking  low,  with  Comijariaon  of 
extensive  terrace-flats  running  back  to  the  bases  of  rounded  hills  and 
ridges,  of  which  none  in  sight  probably  exceed  1000  feet  above  the  river. 
The  moderate  current  which  has  been  described  as  characteristic  of  the 
Upper  Pelly  for  so\ne  distance  above  the  confluence,  continues  to  its 
mouth,  but  the  Lewes  is  much  swifter,  and  though  at  the  point  of  junc- 
tion divided  among  wooded  islands,  is  evidently  the  larger  stream, 
cariy  ing  a  volume  of  water  considerably  greater  than  that  of  the  Pelly, 
though  probably  less  than  twice  as  great  (p.  18  b).  It  does  not,  however, 
necessarily  follow  from  this  that  the  Lewes  is  to  be  considered  the 
principal  head  stream  or  continuation  of  the  Yukon.  The  question  of 
nomenclature  and  that  of  the  position  of  the  furthest  sources  of  the 
Yukon,  have,  however,  been  referred  to  at  greater  length  in  another 
portion  of  this  report,     (p.  14  b). 

The  water  of  the  Lowes  is  of  a  bluish,  slightly  milky  cast  and  is 
easily  distinguished  from  the  brownish  muddy  colour  by  which  the 
Pelly  is  characterized  below  its  junction  with  the  Macmillan.     The 
temperature  of  the  water  in  both  rivere  was  found  to  bo  practically  Temperature, 
identical,  on  the  17th  and  18th  of  August,  at  7  p.m.,  being  59°  F. 

The  river  below  the  confluence  of  the  Pelly  and  Lewes  averages  volume  of 
about  a  quarter  of  a  mile  in  width,  and  though  its  appearance  is  placid  ^'***®^  "^®"* 
and  there  is  no  rough  water,  it  is  uniformly  swift.  An  approximate 
cross-section  made  by  Mr.  Ogilvie  showed  the  river  to  be,  at  the  point 
in  question,  25*76  chains  wide,  from  bank  to  bank.  Of  this  width 
about  two-thirds  had  an  average  depth  of  ten  feet,  with  a  surface 
velocity  of  four  miles  and  three-quarter  an  hour.  The  remaining 
third  was  occupied  by  shallow  bai*s  and  slack  water.  Using  the  same 
formula  as  before  (see  p.  98  b)  the  volume  of  the  flow  is  found  to  be 
approximately  66,955  cubic  feet  per  second.  Traces  of  the  passage  of 
flood-water  in  the  preceding  spring  were  found  on  the  river-flat,  about 
ten  feet  above  the  low-water  level,  which,  with  a  velocity  no  greater 
than  that  above  stated  and  assuming  the  banks  to  be  vertical,  would 
give  a  flood  discharge  of  at  least  167,400  cubic  feet  per  second. 
It  may  be,  however,  that  the  water-marks  observed  were  caused  by  the 
damming  back  of  the  river  by  an  ice-gorge. 

The  ruins  of  Fort  Selkirk,  formerly  a  post  of  the  Hudson  Bay  Com- j^^i^g  ^,f 
pany,  stand  on  a  partly  open  flat,  on  the  south  side,  at  a  short  distance  ^^^  Selkirk. 
back  from  the  river,  and  about  a  mile  and  a-half  below  the  confluence  of 
the  Pelly  and  Lewes.    One  chimney,  built  of  basalt  blocks  which  must 
have  been  brought  across  the  river,  and  cemented  with  clay  which  has 
been  baked  almost  into  brick  by  the  combustion  of  the  ruins  of  the  fort, 
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still  stands  erect  and  uninjured.  The  lower  part  of  a  second  is  near  it, 
and  the  fragments  of  several  others  strew  the  ground,  which  is  partly 
overgrown  by  small  aspens.  These,  and  the  traces  of  a  couple  of  ex- 
cavations which  have  probably  been  cellars,  are  all  that  now  remain  to 
mark  the  site  of  the  buildings  which  were  pillaged  by  Indians  fi*om  the 
coast  in  1852. 

4 

Discovery  and  Exploration  of  the  Liard  and  Pelly. 


Hudson  Bay 

Company 

«zploren. 


MoLeod. 


Campbell. 


Fort  Selkirk,  of  which. the  ruins  alone  now  exist,  was  at  one  time 
the  most  important  post  of  the  Hudson  Bay  Company  to  the  west  of 
the  Eocky  Mountains  in  the  far  north,  and  with  the  exception  of 
Fort  Yukon,  it  was  the  farthe3t  permanent  post  ever  maintained  by 
the  Company  to  the  north-west.  On  previous  pages  of  this  report, 
frequent  mention  has  been  made  of  the  former  establishments  of  the 
Company  in  the  Liai-d  and  Yukon  region,  and  as  Fort  Selkirk  is  the 
last  of  these  with  which  our  route  brought  us  in  contact,  a  note  as  to 
the  operations  of  the  Hudson  Bay  Company  may  appropriately  be 
given  here.  When  we  call  to  mind  that  our  knowledge  of  the  geo- 
graphy of  the  region  described  in  preceding  pages  has  been  up  to  the 
present  time  almost  wholly  due  to  the  explorations  carried  out  by  the 
officers  of  the  Company  in  connection  with  these  establishments,  it 
becomes  evident  that  the  history  of  these  explorations  and  the  facts 
respecting  the  several  posts  are  well  worthy  of  record. 

The  circumstances  attending  the  discovery  of  the  Dease  and  Upper 
Stikine  have  already  been  given  on  page  83  b.  Mr.  J.  McLeod,  whose 
explorations  in  that  quarter  are  there  referred  to,  appears  in  the  same 
year  in  which  he  reached  the  Stikine  (1834),  to  have  ascended  the 
Liard  as  far  as  Simpson  Lake,  and  to  have  brought  back  the  infonna- 
tion  according  to  which  the  river  was  represented  on  Arrowsmith's  map 
of  1850.  It  was  to  the  energy  of  Mr.  Kobert  Campbell,  however,  that 
the  exploration  of  the  Upper  Liard  and  Yukon  is  almost  entirely  due. 
The  only  published  account  of  Mr.  Campbeirs  work,  so  far  as  I  know, 
is  that  which  appeared  in  the  Eoyal  Eeader,  Fifth  Book,  Toronto,  1883, 
p.  435,  and  which  was  reprinted,  with  slight  alterations  at  Winnipeg  in 
1886,  as  a  small  pamphlet  entitled  "  Discovery  and  Exploration  of  the 
Youcon  (Pelly)  River."  From  this  source  and  from  additional  facts 
furnished  by  Mr.  Campbell  in  answer  to  questions  addressed  to  him,  as 
well  as  from  allusions  in  the  unpublished  journals  of  Chief  Factor 
James  Anderson,  which  have  kindly  been  placed  at  my  disposal  by  his 
son,  the  following  brief  account  is  drawn  up. — 

After  the  abandonment  of  Dease  Lake  post  in  1839,  Mr.  Campbell 
was,  in  the  spring  of  1840,  commissioned  by  Sir  George  Simpson  to 
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explore  the  "north  branch"  of  the  Liard  to  its  source,  and  to  cross  the 
heigh t-of-land  in  search  of  any  river  flowing  to  the  westwai-d,  especially 
the  head  waters  of  the  Colville,  the  mouth  of  which  on  the  Arctic 
Ocean  had  recently  been  discovered  by  Mes6i*s.  Dease  and  Simpson. 

Mr.  Campbell  writes: — "In  pursuance  of  these  instructions,  I  leftExp6djtionto 
Fort  Halkett  [on  the  Lower  Liard]  in  May,  with  a  canoe  and  seven 
men,  among  them  my  trusty  ladians,  Lapie  and  Kitza,  and  the  inter- 
preter, Hoole.  After  ascending  the  stream  some  hundreds  of  miles, 
far  into  the  mountains,  we  entered  a  beautiful  lake,  which  I  named 
Prances  Lake,  in  honor  of  Lady  Simpson.  *  *  *  Leaving  the 
canoe  and  part  of  the  crew  near  the  south-west  [sic']  extremity  of  this 
[the  west]  branch  of  the  lake,  I  set  out  with  three  Indians  and  the  inter- 
preter. Shouldering  our  blankets  and  guns,  we  ^ascended  the  valley  of 
a  river,  which  we  traced  to  its  source  in  a  lake  ten  miles  long,  which, 
with  the  river,  I  named  Finlayson's  Lake  and  Eiver."  From  this 
point,  Mr.  Campbell  struck  across  to  the  Pelly,  which  he  then  named 
in  honor  of  Sir  H.  Pelly,  a  Governor  of  the  Company. 

"  After  reaching  the  actual  bank  of  the  river,  we  constructed  a  raft, 
on  which  we  embarked  and  drifted  down  a  few  miles  on  the  bosom  of 
the  stream,  and  at  parting  we  cast  in  a  sealed  tin  can,  with  memoranda 
of  our  discovery,  the  date,  etc." 

During  Campbell's  absence  the  remainder  of  the  party  built  a  house  EfltabUshment 
at  the  point  between  the  two  arms  of  the  lake,  which  was  then  named  ^  **'^  n,ue9M 
"  Glenlyon  House,"  but  was  afterwards  known  as  Frances  Lake  House 
or  Fort  Finances.  Returning  down  the  river,  they  met  a  trading  outfit 
which  had  been  despatched  for  them,  at  Fort  Halkett,  and  turned  back 
with  it  to  Frances  Lake,  after  sending  out  a  report  of  their  proceed- 
ings. 

The  Company  now  resolved  to  follow  up  those  western  discoveries.  Exploration  of 
and  in  1842  birch  bark,  for  the  construction  of  a  large  canoe  to  be  ****  ®"^* 
used  in  exploring  the  Pelly,  was  sent  up  from  Fort  Liard.  In  the 
samb  year  Fort  Pelly  Banks  was  constructed,  or  its  construction  begun, 
and  early  in  June,  1843,  Campbell  left  that  place  in  the  canoe  which 
had  been  made,  accompanied  by  Hoole,  two  French-Canadians  and 
three  Indians. 

They  saw  only  one  family  of  Indians  ("  Knife  Indians  ")  till  they 
reached  the  mouth  of  the  river  which  Campbell  called  the  Lewes. 
Here  was  a  large  camp  of  "  Wood  Indians,"  and  these,  after  recovering 
fi'om  their  surprise  at  the  sight  of  the  party,  so  discouraged  Campbell's 
men  by  their  stories  of  the  number  and  ferocity  of  the  people  on  the 
lower  river,  that  he  was  obliged  to  tui*n  back. 

For  some  yeara  afterwards  the  operations  of  the  Company  did  not" peiiy Banks." 
extend  beyond  ^  Pelly  Banks,"  though  during  the  summer,  hunting 
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parties  were  sent  down  the  Pelly  to  collect  provisions,  and  in  that  way 
information  was  received  respecting  the  river  and  the  Indians  inhabit- 
ing its  vicinity. 
Establishment       In  the  winter  of  1847-48  boats  were  built  at  Pelly  Banks,  and  early 
*  in  June  following  Campbell  set  out  to  establish  a  fort  at  the  confluence 
of  the  Pelly  and  Lewes  rivers.    This   was  named  Fort  Selkirk,  and 
was  at  first  situated  on  the  extreme  point  of  land  between  the  two 
rivei'S,  but  this  point  being  found  subject  to  floods  during  the  disrup- 
tion of  the  ice,  the  post  was  in  the  spring  of  1852  moved  to  a  site  a 
short  way  below  the  mouth  of  the  Lewes,  oh  the  left  bank.    The  inner 
work  of  the  new  buildings  was  still  unfinished  at  the  time  of  the  Indian 
raid,  noticed  further  on. 
Exploration  of     MeanWhile  an  entry  was  being  made  into  the  Yukon  basin  from 
RiTor.  another  direction.     Mr.  J.  Bell  had  already  in  1842  reached  the  Porcu- 

pine or  Bat  Eiver,  and  had  descended  it  for  three  days'  jouraey. 
He  was  in  1846  in  chai'ge  of  the  Hudson  Bay  post  on  Peel  River,  near 
the  mouth  of  the  Mackenzie,  and  was  instructed  again  to  cix)ss  the 
mountains  and  to  further  explore  the  Porcupine  River.  In  pursuance 
of  these  instructions,  he  in  that  yeai*  reached  the  mouth  of  the  Porcu- 
pine and  saw  the  great  river  into  which  it  flows,  which  the  Indians 
informed  him  was  named  the  Yukon.  In  1847  Fort  Yukon  was  estab- 
lished at  the  mouth  of  the  Porcupine  by  Mr.  A.  H.  Murray. 
Identity  of  It  still  remained,  however,  for  Campbell,  in  1850,  to  prove  that  the 

Yukon  shown.  Pelly  and  Yukon  were  identical.  This  he  did  by  descending  the  river 
from  Fort  Selkirk,  to  Port  Yukon,  after  which  he  ascended  the  Porcu- 
pine, crossed  the  mountain-portage,  and  returned  to  Fort  Simpson  by  the 
Mackenzie.*  One  result  of  this  journey  was  to  show  that  the  route 
from  Fort  Selkirk  by  way  of  the  Porcupine  River  to  the  Mackenzie 
was  preferable  to  that  originally  discovered.  The  navigation  of  the 
Liai*d  was  both  arduous  and  dangerous  and  several  lives  had  been  lost  in 
boating  on  that  stream.  Added  to  this  was  the  length  of  the  land  trans- 
port from  Frances  Lake  to  the  Upper  Pelly  and  the  fact  that  great 
*       difficulty  had  been  found  in  maintaining  the  posts  in  that  district. 

*  Mr.  Campbell  states  that  when  ogain  on  his  way  down  the  river  from  Fort  Selkirk  to  Fort 
Yukon,  in  1851,  he  found  that  a  great  number  of  the  Indians  had  been  carried  off  daring  the 
previous  winter  by  some  virulent  disease. 

He  has  farther  informed  me»  in  answer  to  my  enquiries  on  the  subject,  that  the  Stewart 
Biver  was  so  named  after  his  "  dear  and  gallant  friend  and  assistant-clerk,  James  G.  Stewart, 
son  of  the  late  Hon.  John  Stewart,  of  Quebec."  Stewart  was  sent  out  in  the  winter  of  1849 
to  follow  the  Indian  hunters  in  Quest  of  meat.  He  found  them  some  distance  north  of  this 
river,  which  he  crossed  on  the  ice. 

White  River,  Mr.  Campbell  named  on  account  of  its  milky  color.  Of  the  other  streams 
entering  between  Forts  Selkirk  and  Yukon  he  says,  '*  Antoine  River  "  was  named  after  the  inter- 
preter at  one  time  at  Fort  Yukon,  a  son  of  his  interpreter  Hoole  ;  '*  Foroier  River,"  after  his 
guide,  BaptisteForcier;  '*Lolique  River,"  for  Foroier's  wife;  and  **  Ayonie's  River."  below  the 
White  River,  was  named  after  the  natives  of  that  quarter. 
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In  1849,  the  post  at  Pelly  Banks,  with  the  exception  of  the  menV  Abandonment 
house,  was  accidently  burnt.  In  1850  it  was  finally  abandoned,  and 
in  the  spring  of  1851  Fort  Frances  was  likewise  abandoned.*  The 
abandonment  of  these  posts  was  not  due  to  any  hostility  of  the  natives, 
who  were  on  the  contrary  most  friendly,  but  in  consequence  of  the 
circumstances  above  noted,  and  the  fact  that  while  these  establishments 
were  very  expensive  to  maintain,  they  merely  bought  fui*s  which 
would  otherwise  have  been  carried  by  the  Indians  themselves  to  other 
posts,  if  these  particular,  and  to  them  more  convenient  ones,  had  not 
been  in  existence. 

The  several  ruined  chimneys  of  Fort  Selkirk  still  to  be  seen,  with  irruption  of 
other  traces  on  the  ground,  are  in  themselves  evidence  of  the  important  ®  »  oo  ■• 
dimensions  and  careful  construction  of  this  post.  The  establishment 
consisted,  I  believe,  in  1852,  of  one  senior  and  one  junior  clerk  and 
eight  men.  The  existence  of  this  post  in  the  centre  of  the  inland  or 
"  Wood  Indian  "  country  had,  however,  very  seriously  interfered  with 
a  lucrative  and  usurious  trade  which  the  Chilkoot  and  Chilkat  Indians 
of  Lynn  Canal,  on  the  coast,  had  long  been  accustomed  to  carry  on  with 
these  people ;  acting  as  intermediaries  between  them  and  the  white 
traders  on  the  Pacific  and  holding  the  passes  at  the  head-waters  of  the 
Lewes  with  all  the  spirit  of  robber  barons  of  old.  In  1852,  rumoui's 
were  current  that  these  people  meditated  a  raid  upon  the  post,  in 
consequence  of  which  the  friendly  local  Indians  staid  by  it  nearly 
all  summer,  of  their  own  accord.  It  so  happened,  however,  that  they 
absented  themselves  for  a  couple  of  days  and  at  that  unlucky  moment 
the  CosLRt  Indians  arrived.  The  post  was  unguarded  by  a  stockade  and 
yielding  to  sheer  force  of  numbers  the  occupants  were  expelled  and  the 
place  was  pillaged,  on  the  21st  August.  Two  days  afterward  Campbell, 
having  found  the  local  Indians,  returned  with  them  and  surrounded  the 
post,  but  the  robbers  had  flown.  Being  now  without  means  of  support 
for  the  winter,  Campbell  set  off  down  stream  to  meet  Mr.  Stewart  and 
the  men  who  were  on  the  way  back  from  Fort  Yukon.  He  met  them 
at  the  mouth  of  White  River  and  after  turning  them  back  with  in-  CampbcU's 
structions  to  arrange  for  wintering  at  Foi*t  Yukon,  set  out  himself  in  ^^'*"®^**^^*^* 
a  small  canoe  up  the  Pelly  Eiver,  crossed  to  Frances  Lake,  descended 
the  Liard  and  arrived  at  Fort  Simpson  with  the  tidings  of  the  disaster, 
amid  drifting  ice,  on  the  21st  of  October. 

Being  anxious  to  obtain  Sir  George  Simpson's  permission  to  re- 
establish Fort  Selkirk,  Campbell  waited  onlj'^  till  the  river  froze,  when 
he  left  Fort  Simpson  on  snow-shoes  and  travelled  overland  to  Crow 
Wing  in  Minnesota,  where  he  arrived  on  the  13th  of  March.     On  the 

*  Forts  Frances  and  Pelly  Banks  are  erroneously  stated  in  Dall's  Alaska  and  its  Besonrces, 
to  have  been  burnt  and  piUaged,  p.  115,  foot-note  and  p.  506. 
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News  from 
Fort  Selkirk. 


The  United 
States  and 
Fort  Yukon. 


Pioneers  of  tbe 
Hudson  Bay 
Company. 


IHth  of  April  he  reached  London  but  was  unablevto  obtain  from  the 
directors  of  the  company  the  permission  he  desired.  A  short  account 
of  this  remarkable  joamey  appeared  in  the  Perthshire  Advei'tiser  and 
Inverness  Courier,  but  I  do  not  know  the  precise  date  of  the  publi- 
cation. 

In  the  autumn  of  1853,  one  of  Campbeirs  hunters  aiTived  at  Fort 
Halkett  on  the  Lower  Liai-d  by  way  of  the  Pelly  and  Pi'ances.  This  is 
the  last  traverse  of  Campbeirs  Portage  of  which  I  can  find  any  recoi'd, 
though  it  may  doubtless  have  been  used  by  the  Indians  subsequently. 
Prom  this  man  it  was  learnt  that  the  buildings  at  Port  Selkirk  had  been 
all  but  demolished  by  the  local  Indians  for  the  purpose  of  getting  the 
iron-work  and  the  nails.  He  also  stated  that  the  Chilkats,  being  unable 
to  carry  away  all  their  plunder  in  the  preceding  year,  had  taken 
merely  the  guns,  powder  and  tobacco.  They  had  c^hed  the  heavier 
goods,  which  wore  afterwaixls  found  and  appropriated  by  the  local  or 
wood  Indians.  At  a  later  date  the  ruins  of  the  post  must  have  been 
burnt,  as  their  present  appearance  indicates.* 

Fort  Yukon,  at  the  mouth  of  the  Porcupine,  was  continuously  main- 
tained till  1869,  when  the  Hudson  Bay  Company  was  expelled  by  the 
United  States  Government  as  represented  by  Capt.  Charles  W.  Bay- 
mond,  Corps  of  Engineers,  U.  S.  Army ;  he  having  ascertained  by  astro- 
nomical observations  that  the  post  .was  situated  to  the  west  of  the 
141st  meridian.  He  describes  his  proceedings  as  follows. — **  On  the 
9th  of  August,  at  12  m.,  I  notified  the  representative  of  the  Hudson 
Bay  Company  that  the  station  is  in  the  territory  of  the  United  States ; 
that  the  introduction  of  trading  goods,  or  any  trade  by  foreigners  with 
the  natives,  is  illegal,  and  must  cease ;  and  that  the  Hudson  Bay  Com- 
pany must  vacate  the  buildings  as  soon  as  practicable.  I  then  took 
possession  of  the  buildings  and  raised  the  flag  of  the  United  States  over 
the  fort."  t  The  fort  was  afterwaixls  abandoned  and  allowed  to  go  to 
ruin.' 

The  utmost  credit  must  be  accorded  to  the  pioneers  of  the  Hudson 
Bay  Company  for  the  enterprise  displayed  by  them  in  carrying  their 
ti*ade  into  the  Yukon  basin  in  the  face  of  difficulties  so  great  and  at 
such  an  immense  distance  from  their  base  of  supplies.  To  explorations 
of  this  kind  performed  in  the  service  of  commerce,  unostentatiously 
and  as  matters  of  simple  duty  by  such  men  as  Mackenzie,  Fi-aser, 
Thompson  and  Campbell,  we  owe  the  discoveiy  of  our  great  north-west 
countiy.  Their  journeys  were  not  marked  by  incidents  of  conflict 
or  bloodshed,   but  were    accomplished    on    the    contrary  with    the 

*  Of  Reid  House,  sboirn  on  Arrowsmith's  map  of  1854,  near  the  Stewart  River  and  to  the  north 
of  Fort  Selkirk,  I  have  been  unable  to  learn  anything.  Mr.  GampbeU  never  hoard  of  it,  and  if  it 
had  any  existence  it  was  probably  a  temporary  outpost  of  Fort  Yukon. 

t  Report  of  a  Reconnaissance  of  the  Tukon  River,  1871,  p.  16. 
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friendly  assistance  and  co-operation   of  the  natives.     Less  resolute 

men  would  scarcely  have  entertained  the  idea  of  utilizing,  as  an  avenue 

of  trade,  a  river  so  perilous  of  navigation  as  the  Liard  had  proved 

to  be  when  explored.     So  long,  however,  as  this  appeai*ed  to  be  the 

most  practicable  route  to  the  country  beyond  the    mountains,    its 

abandonment  was  not  even  contemplated.   Neither  distance  nor  danger 

appear  to  have  been  taken  into  account,  and  in  spite  of  every  obstacle 

a  way  was  opened  and  a  series  of  posts  established  extending  from  Fort 

Simpson,  on  the  Mackenzie  to  Port  Yukon.     Fort  Simpson  may  itself 

be  regarded,  even  at  the  present  day,  as  a  post  very  far  removed  from 

the  bordera  of  civilization,  but  this  further  route,  which  nearly  half  a 

century  ago  became  familiar  to  the  Company's  voyageurs,  stretched  out 

beyond  it  for  over  a  thousand  miles.    Mr.  James  Anderson,  in  1853,  Dangen  of  the 

writes  thus  of  the  Liaixl  River  :  '*  You  can  hardly  conceive  the  intense  ^"  ' 

horror  the  men  have  to  go  up  to  Frances  Lake.    They  invariably  on 

re-hiring  endeavour  to  be  exempted  from  the  West  Branch  [Liard]. 

The  number  of  deaths   which   have  occurred  there  is  fourteen,  viz. 

three  in  connection  with  Dease  Lake  and  eleven  in  connection  with 

Frances  Lake  and  Pelly  Banks,  of  these  last  three  died  from  starvation 

and  eight  from  drowning." 

At  the  time  of  the  establishment  of  Forts  Yukon  and  Selkirk,  and  for  The  "returnF.** 
many  years  afterwards,  the  "returns"  from  these  furthest  stations 
reached  the  market  only  after  seven  years,  the  course  of  trade  being  as 
follows :  Goods.— l&t  year,  reach  York  Factory ;  2nd  year,  Norway 
House;  3rd  yeai*,  Peel  River,  and  were  hauled  during  the  winter  across 
the  mountains  to  La  Pierre's  House,  4ih  year,  reach  Fort  Yukon. 
Metums. — 5th  year,  reach  La  Pierre's  House  and  are  hauled  across  to 
Peel  River ;  6th  year,  reach  depot  at  Fort  Simpson ;  *lth  year  reach 
market 

Lewes  Riveb. 

Our  proceedings  at  the  mouth  of  Lewes  River  and  our  meeting  there  Meeting  with 
with  Mr.  Ogilvie  have  already  been  noted.    We  finally  left  the  conflu- ^*'- ^*"^®' 
ence  and  began  the  ascent  of  the  Lewes  on  the  18th  of  August,  and 
arrived  at  Lake  Lindeman,  where  the  portage  to  the  coast  begins,  on 
September  16th.     We  were  during  this  time  on  the  one  travelled  route 
of  the  country,  and  every  few  days  fell  in  with  small  parties  of  miners,  ^ 

generally  on  their  way  out,  up  the  river.  A  few  men  were  still  found 
working  on  bars,  and  six  or  eight  passed  down  stream  with  the  pur- 
pose of  wintering  at  or  near  Forty-mile  Creek. 

Though  my  own  observations  did  not  extend  below  the  mouth  of  the 
Lewes,  Mr.  W.  Ogilvie  sent  out  by  the  last  party  of  miners  met  by 
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him  on  their  way  to  the  coast,  a  small  collection  of  rocks  from  places 
further  down  the  river,  as  far  as  Forty-mile  Creek,  The  general 
character  of  these  has  already  been  noted  in  the  intrnductory  part  of 
this  report  (p.  34  b).  They  are  not  further  described  here,  as  they  will 
be  referred  to  by  Mr.  McConnell  in  connection  with  his  geological 
examination  of  the  portion  of  the  river  from  which  they  were  derived. 

The  Lewes  River  *  was  discovered  and  named  by  Mr.  Campbell  in 
1842,  as  already  staled.  It  is  indicated  in  an  approximate  manner, 
according  to  information  supplied  by  this  gentleman,  on  Arrowsmith's 
map  of  1854.  Mr.  Campbell  informs  me  that  he  was  well  aware  of  the 
existence  at  its  head  of  a  portage  to  the  sea  by  which  the  Chilkat  Indians 
came  inland  to  ti-ade.  This  route  he  had  the  intention  of  exploring, 
but  the  question  of  supplies  and  other  difficulties  prevented  him  fi*om 
doing  so.  Communication  was  occasionally  had  by  this  route  with  the 
Hudson  Bay  steamer  which  traded  along  the  coast,  and  it  was  thus  that 
the  Honolulu  paper  mentioned  as  received  in  1848  by  Sir.  J.  Eichard- 
son,  on  the  Mackenzie,  was  sent  inland.  Such  communication  was, 
however,  only  accomplished  by  travelling  parties  of  Indians. 

In  1867,  Frank  E.  Ketchum,  of  St.  John,  New  Brunswick,  and 
Michael  Labarge,  of  Montreal,  explorers  in  the  employ  of  the  Western 
Union  Telegraph  Company,  ascended  the  Pelly  or  Yukon  from  Fort 
Yukon  to  the  mouth  of  the  Lewes,  returning  down  the  river.  In  the 
same  year,  Michael  Byrnes,  also  an  explorer  of  the  Telegraph  Com- 
pany, reached  the  Hotolinqu  (of  Telegraph  Survey  map,  not  the 
river  subsequently  so  called  by  miners)  which  is  now  known  to 
be  one  of  the  furthest  if  not  the  most  remote  source  of  the  Lewes. 
This  he  did  from  the  direction  of  the  Stikine,  but  was  recalled  before 
he  had,  by  descending  the  river,  proved  its  relation  to  the  Lewes,  f 

As  elsewhere  stated,  in  connection  with  the  history  of  gold  mining 
in  the  Yukon  basin,  (p.  178  b)  the  head-waters  of  the  Lewes  Eiver  wei-e 
first  reached  from  the  head  of  Lynn  Canal  about  1878.  Between  the 
date  of  the  explorations  of  the  Telegraph  Company  and  this  time,  the 
Lewes  may  have  been  visited  by  traders  ascending  from  the  Lower 
Yukon,  but  of  this  we  have  no  record.  Previous  to  1883,  however,  the 
river  and  some  of  its  tributaries  had  become  well  known  to  a  number 


*  So  named  by  Campbell  after  Chief  Factor,  John  Lee  Lewes. 

The  name  of  the  Lewes  given  to  me  by  the  Tagish  Indians  was  Ta-hl-ne-wat  (=Big  Salmon 
River)  but  I  am  doobtf  ul  whether  this  applies  to  the  whole  stream  or  to  some  special  part  of  it. 

t  See  Dall's  Alaska,  p.  277.  A  statement  in  a  sabsequent  paragraph  on  the  same  page  would 
appear  to  indicate  that  Messrs.  Ketchum  and  Labarge  reached  lake  Labarge  of  later  maps,  but 
I  can  find  nothing  to  bear  this  out.  Whymper,  in  his  travels  in  Alaska  and  on  the  Yukon  (p.  229) 
alsolimits  their  journey  at  Fort  Selkirk.  Dall  in  consequence  of  the  imperfection  of  the  map  of 
the  Telegraph  Survey  with  which  he  was  supplied,  in  his  work  and  on  the  map  aocompanyiog  it, 
continues  the  head-waters  of  the  Taku  River  into  the  Hotolinqu  River,  making  them  tributary 
to  the  Lewes,  but  in  an  addendum,  at  the  end  of  the  book,  notes  and  corrects  this  error. 
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of  miners  and  pi-ospectors,  and  when  Lieut.  Schwatka,  in  the  last  Surroys  by 
mentioned  year,  crossed  the  Chilkoot  Pass  and  descended  the  Lewes,  he  *  ^*  *" 
merely  followed  in  their  footsteps.  To  Lieut.  Schwatka  is,  however, 
due  the  credit  of  having  made  the  first  survey  of  the  river,  a  survey 
which  Mr.  Ogilvie*s  work  of  1887,  has  proved  to  be  a  reasonably 
accurate  one,  in  so  far  as  its  main  features  are  concei-ned.  This  beiug 
the  case  it  would  be  an  ungracious  task  to  criticise  in  detail,  either 
Lieut.  Schwatka's  map  or  the  vailous  accounts  which  he  has  given  of 
his  journey.  As,  however,  he  is  not  sparing  in  his  condemnation  of  the 
inaccuracy  of  the  compiler  of  the  maps  made  before  the  results  of  his 
journey  were  available,  I  need  have  no  hesitati6n  in  stating  my  belief, 
that  his  desire  to  affirm  that  he  had  started  at  the  source  of  the  Yukon 
and  followed  it  to  its  mouth,  caused  him  to  fail  to  observe  that  Lake 
Lindeman  is  not  even  on  the  main  source  of  the  Lewes,  and  to  change 
the  name  of  the  Lewes  which  had  already  appeared  on  the  maps  for 
about  thirty  years  to  that  of  Yukon,  a  quite  arbitrary  and  unjustifiable 
proceeding.  (See  p.  16  b.)  In  addition  to  this  he  has  completely  ignored 
the  names  of  many  places  already  well  known  to  miners,  throughout 
the  country,  substituting  others  of  his  own  invention,  some  of  which 
even  differ  in  the  different  versions  of  the  map  of  his  route  which  he 
has  published.  Strict  justice  might  demand  the  exclusion  of  all  these 
new  names  on  the  definitive  maps  now  published,  but  to  avoid  an 
appearance  of  arbitrary  action  in  "the  matter,  and  more  especially  in 
view  of  the  scientific  eminence  of  some  of  the  names  which  he  has 
selected,  it  has  been  decided  to  retain  as  many  as  possible  of  these. 

While  the  general  course  of  the  Upper  Pelly  is  remarkably  straight,  Polly  and 
that  of  the  Lewes  makes  several  important  and  well  marked  bends  and  tralted?**"" 
is  besides  interrupted  by  lakes  and  otherwise  irregular.  These  irregu- 
larities are  to  be  accounted  for  by  the  fact  that  the  Lewes,  instead  of 
following  a  direction  parallel  with  the  main  orographic  features  of  the 
country,  runs  for  a  considerable  part  of  its  course  diagonally  aci-oss  the 
principal  ridges  and  valleys. 

In  describing  the  Lewes  and  the  main  geological  features  met  with  Distances, 
along  it,  the  site  of  Foi*t  Selkirk  is  taken  as  an  initial  point  and  the 
distances  are  given  as  measured  on  the  map,  up  the  mid-channel  of  the 
river.  The  distances  thus  arrived  at  will  not  be  found  to  correspond 
exactly  with  those  given  by  Mr.  Ogilvie  in  his  preliminary  account  of 
his  survey  of  the  river,*  Mr.  Ogilvie's  distances  being  those  instni- 
mentally  measured  from  station  to  station  of  his  sui-vey. 

*  Contained  in  the  Annual  Report  of  the  Department  of  the  Interior  for  1887.    See  also  Report 
of  Proceedings  of  Association  of  Dominion  Land  Surreyors,  188 i,  p.  61. 
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Fort  Selkirk  to  Rink  Rapid, 


Charaoter  of 
the  river. 


Terraces. 


Character  of 
the  Talley. 


Rink  ^apid. 


From  the  site  of  Fort  Selkirk  to  Eink  or  Five-finger  Eapid,  the 
course  of  the  river  is  nearly  straight,  the  bearing  being  about  S.  50® 
W.  and  the  distance,  measured  by  the  stream,  fifty-five  miles.  The 
current  of  this  part  of  the  river  is  swift  throughout,  averaging  about  four 
miles  and  a-half  an  hour  and  seldom  being  under  four  miles.  At  a  point 
six  miles  below  Rink  Rapid,  where  the  course  of  the  river  was  uninter- 
rupted by  islands  and  its  velocity  and  width  about  normal,  the  rate  of 
flow  was  found  to  be  4*8  miles  per  hour,  the  width  732  feet.  There  are 
numerous  islands,  which  diifer  from  most  of  those  met  with  on  the 
Pelly  in  frequently  occupying  positions  in  mid-channel  instead  of  being 
merely  portions  of  river-flats  cut  off  by  lateral  sloughs.  A  few  miles 
above  the  mouth  of  the  Lewes,  these  islands  ai*e  particularly  numerous, 
for  a  distance  of  about  five  miles,  and  the  total  width  of  the  stream 
from  bank  to  bank,  is  increased  to  nearly  a  mile.  This  group  has  been 
named  Ingersoll  Islands  by  Schwatka. 

The  terraces  and  flats  immediately  bordering  the  river,  are  at  first 
quite  low,  but  in  ascending,  increase  in  height  till  they  stand  often  at 
100  to  200  feet  above  it  before  reaching  Rink  Rapid.  They  are  for  the 
most  part  composed  of  rolled  river-  or  valley-gravels  like  those  of  the 
Pelly  at  a  similar  distance  above  the  confluence.  Boulder-clay  first 
occui*s  in  the  scarped  banks  about  six  miles  below  Rink  Rapid. 

The  river-valley  is  generally  wide  and  somewhat  ill  defined,  the 
ridges  and  low  hills  bounding  it  seldom  exceeding  1000  feet  in  height. 
Near  the  mouth  of  the  river  these  are  irregularly  disposed,  but  further 
up,  those  on  the  north-east  bank  become  more  uniform  and  run  parallel 
to  the  stream  like  the  hills  on  that  part  of  the  Felly  near  theMacmillan. 
In  a  few  places  the  slopes  of  the  hills  run  down  to  the  water's  edge, 
and  it  is  generally  only  at  such  points  that  rock  exposures  occur.  Hoo- 
che-koo  Bluff  is  situated  thirty-five  miles  above  the  old  fort,  on  the 
north-east  bank,  and  is  formed  by  the  abrupt  face  of  an  isolated  hill, 
against  which  the  river  washes.  With  the  exception  of  Tatshun  River, 
a  mile  and  a-half  below  Rink  Rapid,  the  tributaries  of  this  part  of  the 
Lewes  are  merely  small  brooks.  This  stream  is  about  30  feet  wide  by 
6  inches  deep,  with  clear  brownish  water. 

Two  miles  below  Rink  Rapid,  the  Lewes  makes  a  right-angled  bend 
to  the  south-westward.  The  rapid  itself  is  caused  by  the  occurrence  of 
several  bold  rocky  islands  which  obstruct  the  river,  and  is  only  a  few 
yards  in  length,  where  the  water  flows  swiftly  between  them.  The 
channels  are  deep  and  unobstinicted,  and  at  low  stages  of  water  might, 
I  believe,  be  ascended  by  a  steamer  of  good  power  even  without  the 
assistance  of  warping.    At  high-water  this  rapid  would,  of  course,  be 
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more  formidable,  as  the  velocity  of  the  stream  would  be  increased.  It 
is  pretty  evident  that  a  fall  has  at  one  time  existed  here,  but  the  bamer 
of  conglomerate  which  has  produced  it  has  now  been  cut  completely 
through  by  the  river.  Below  the  main  rapid  there  is  a  second  "riffle" 
or  minor  rapid  which  appears  to  be  somewhat  stony,  but  which  would 
not  be  a  serious  impediment  to  a  properly  constructed  steamer. 

The  general  appearance  of  the  country  along  this  part  of  the  river  Fine  oountiy. 
is  pleasing  and  resembles  that  of  the  corresponding  part  of  the  Pelly. 
It  is  usually  wooded,  but  the  southern  exposures  of  some  of  the  hills 
are  partly  open,  and  dry,  grass-covered  terrace-flats  are  frequent.  The 
trees  are  of  the  same  species  before  mentioned  and  birch  is  modemtely 
abundant.     Elceagnus  argentea  was  noted  on  dry  banks. 

On  this  part  of  the  Lowes,  rock-exposures  are  unfrequent  and  it  is  Qeoiogy. 
consequently  impossible  to  give  any  connected  account  of  the  geology. 
About  five  miles  above  the  old  foi-t,  on  the  west  bank,  are  outcrops  of 
basalt,  which  appear  to  indicate  an  outlying  patch  of  this  rock.  Just 
below  these  on  the  river,  is  a  dark  greenish  rock  which  seems  to  be  a 
bedded  diorite  and  to  have  a  high  south-west  dip.  On  the  other  side 
of  the  Jbasalt,  a  massive,  coarsely  crystalline,  black,  hornblende-rock 
occurs,  which  is  followed  by  hornblendic  granite.  The  granite,  in  some 
places,  contains  large  porphyritic  ciystals  of  pink  felspar,  in  addition 
to  the  more  abundant  white  triclinic  felspars.  It  continues  for  some* 
miles,  near  the  Ingersoll  Islands,  and  probably  connects  with  the  ex- 
posures on  the  Pelly  to  the  north-east.  The  few  exposures  examined 
between  the  granite  and  Hoo-che-koo  Bluff,  consist  of  greenish  and 
greenish-grey  rocks,  being  altered  volcanic  materials,  probably  with 
the  lithologioal  composition  of  diabase.  In  one  place  a  distinct  volcanic 
agglomerate  was  seen. 

Hoo-chee-koo  Bluff  consists  of  a  grey,  slightly  porphyritic,  felspathic  Hoo-ohee-koo 
rock  which  is  apparently  interbedded  with  a  fine-grained,  nearly  black  ^^^^' 
argillite,  but  the  rocks  are  everywhere  very  much  fractm^ed  and  jointed. 
The  south  end  of  the  bluff  shows  a  pretty  evi4ent,  altered  agglo- 
merate of  a  similar  felspathic  material.  Th©  jointage  planes  often 
contain  seams  of  calcite  and  show  copper-staining.  Specimens  of  the 
copper-stained  portions  of  the  rock  proved,  on  assay  by  Mr.  Hoffmann, 
to  contain  minute  traces  of  gold,  with  -088  oz.  of  silver  to  the  ton. 

The  rocks  along  the  Lewes  so  far  described,  with  the  exception  of 
the  granites,  may  be  refeiTed  to  the  PalsBozoic. 

For  about  twelve  miles  above  the  Hoo-chee-koo  Bluff  no  rocks  were  «   ^    ^ 

Rooks  abOTe 

seen,  after  which,  for  eight  miles,  or  to  Eink  Eapid,  there  are  frequent  Hoo-ohee-koo. 
exposures  of  rocks  of  a  different  series,  of  much  less  altered  appearance 
and  all  probably  rei'erable  to  the  Cretaceous.      These  include  coarse, 
hai*d,  dark  grauwacke-sandstones,  with  softer  shaly  sandstones,  passing 
10 
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CretaeeouB 
rocks. 


OoDfflomerates 
andsandBtones, 


CretaoeouB 
fossils. 


Fossil  plants. 


into  dark  sandy  shales,  all  more  or  less  calcareous.  Just  below  Bink 
Bapid,  on  the  south- east  bank,  are  brownish  evidently  tufaceous  rocks, 
the  materials  of  which  also,  however,  include  well-rounded  quartz 
pebbles.  These  pass  by  easy  stages  into  grauwacke-sandstones  and 
are  interbedded  with  coarse  conglomerates  containing  pebbles  of  granite 
and  of  greenish  altered  volcanic  ix)cks,  like  those  of  the  older  series 
seen  lower  down  the  river.  Carbonaceous  streaks  and  pieces  of  dark- 
coloured  fossil  wood  are  included  in  some  of  the  beds ;  and  a  couple  of 
layers  two  to  three  feet  thick,  were  observed,  which  are  so  carbonaceous 
that  they  might  almost  be  called  coal.  The  dip  is  here  N.  20°,  W. 
<  40°,  but  elsewhere  in  this  vicinity  is  varied  and  confused. 

The  rock  of  the  islands  and  banks' of  the  actual  rapid  is  coarse  con- 
glomerate which  often  contains  boulders  of  granite  up  to  eighteen 
inches  in  diameter  and  is  interstratified  with  irregular  beds  of  yellowish 
sandstone,  the  appearance  of  the  conglomerate  being  much  like  that  of 
the  conglomerate  of  Jackass  Mountain  on  the  Pi'aser  Biver,  though 
somewhat  less  altered.  Immediately  above  the  rapid,  on  the  south-east 
side  of  the  river,  grey  and  blackish  shales,  with  thin  beds  of  sandstone 
and  of  limestone,  appear  from  below  the  conglomerates.  These  were 
found  to  contain  fossils  in  considerable  abundance,  though  represent- 
ing but  a  few  species. 

The  fossils  have  been  examined  by  Mr.  Whiteaves,  who  states  that  of 
four  determinable  species,  all  but  one  appear  to  be  new,  but  that  the 
occurrence  of  a  Schlcmbachia  apparently  identical  with  a  species  from 
the  lower  part  of  the  section  in  the  Queen  Charlotte  Islands,  would 
seem  to  show  that  the  rocks  may  be  of  corresponding  age,  or  about 
the  lower  part  of  the  Middle  Cretaceous. 

The  species  are  as  follows : — ^ 

Discina  pileolus,  N.  sp. 
Cyprina  YukonensiSj  N.  sp. 
Schloenbachia  (propinqua  ?  var.)  borealis, 
Estheria  helMay  N.  sp. 

Sir  J.  Wm.  Dawson  has  examined  the  fossil  woods  found  at  tbe  same 
place,  and  writes  of  them  as  follows  : — "  Two  species  of  fossil  coniferous 
wood.  One  of  these  shows  large  wood-cells  with  one  to  two  rows  of 
discs  and  long  narrow  medullary  rays.  It  is  not  improbably  the  wood 
of  a  species  of  Sequoia,  The  other  has  thick-walled  wood-cells  with 
one  row  of  discs  and  spiral  lines,  the  meduUery  rays  being  short  and 
few  celled.  It  has  the  character  of  a  taxine  wood,  and  is  not  unlike 
that  of  Saiistuna.  Another  specimen  from  this  place  is  a  small  and 
badly  preserved  branchlet,  with  short  and  apparently  thick  curved 


*  To  be  dosoribed  and  figured  in  Part  IL  Contributions  to  Canadian  Palssontology. 
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subulate  leaves.  It  is  probably  coniferous,  and  it  is  not  unlike 
Sequoia  ambigua  and  8.  condnna,  of  Heer,  from  the  Cretaceous  of 
Greenland.  It  is,  however,  quite  obscure,  and  might  be  a  species  of 
the  Meeozoic  genus  Pachyhyllum.*' 

The  constituents  of  the  gi^avel  found  along  the  Lewes  Eiver  difter  con-  gjJJ^  ^^*^* 
siderably  in  appearance  from  those  of  the  Pelly  gravels.  Granite  of 
various  kinds  is  abundant,  and  there  is  a  notable  profusion  and  variety 
of  green  and  greyish-green  altered  rocks  of  volcanic  origin  in  associa- 
tion with  which  are  found  occasional  pebbles  of  more  or  less  pui*e  jade, 
which  appear  to  pass  by  insensible  gradations  into  green  i*ocks  of  the 
kind  above  mentioned.  Quartz  vein-stuff  is  much  less  important  as  a 
constituent  of  the  river-gravels  than  it  is  on  the  Upper  Pelly,  Upper 
Liard  and  other  streams  to  the  eastward. 

Rink  Rapid  to  Little  Salmon  River, 

From  Eink  Bapid  to  the  mouth  of  the  Nordenfekiold,  the  general 
bearing  of  the  river  is  nearly  due  south,  the  distance  in  a  straight 
line  being  twelve  miles.  From  this  point  the  general  bearing  is  about 
south-east  for  eighteen  miles  and  a-half,  when  it  turns  abruptly  to  a 
north-east  direction  round  Eagle's  Nest  Eock,  and  in  five  miles  reaches 
the  mouth  of  the  Little  Salmon  Eiver.  The  total  distance  fi*om  Eink 
Bapid  to  the  last-named  place,  measured  by  the  stream,  is  fifty-three 
miles,  though  the  throdgh  distance,  on  a  straight  line  (which  would 
have  a  south-east  bearing)  drawn  between  the  two  terminal  points  is 
twenty-seven  and  a-half  miles  onlyT 

The  Nordenskiold  is  a  small  swift  river  with  clear  bluish  water,  gordenaidoid 
which  enters  the  Lewes  on  the  west  side.  It  was  estimated  as  eighty 
feet  wide  by  six  inches  deep,  a  couple  of  hundred  yards  above  its 
mouth,  on  the  23rd  of  August,  when  it  was  evidently  near  its  lowest 
stage.  Its  valley  is  not  a  wide  or  important  one,  it  being  in  fact 
difficult  to  decide  from  which  dii-ection  the  stream  comes  a  few  miles 
back  from  the  Lewes.  The  Little  Salmon  (or  Daly,  as  re-christened  by 
Schwatka)  joins  the  Lewes  on  the  opposite  side,  and  was  estimated  to 
carry  about  twice  as  much  water  as  the  Nordenskiold.  It  is  about  one 
hundred  feet  wide  with  an  average  depth  of  three  feet.  The  water  is 
clear  and  brownish  in  tint,  and  the  cun*ent  not  rapid  at  the  mouth. 

The  valley  of  the  Lewes,  between  Eink  Eapid  and  the  Little  Salmon  Lewes  valley. 
Eiver,  is  in  general  somewhat  irregular  and  not  very  wide,  but  a  few 
miles  before  reaching  the  Little  Salmon,  the  river  turns  into  a  wide 
valley  which  runs  north-east  and  south-west  and  appears  to  be  continu- 
ous with  that  of  the  Little  Salmon  in  the  first  mentioned  direction.  The 
hills,  in  the  vicinity  of  the  river,  seldom  exceed  800  feet  in  height,  till 
near  the  Little  Salmon,  when  they  attain  1000  or  possibly  1500  feet 


Digitized  by  VjOOQIC 


148  B  YUKON  DISTRICT  AND  BRITISH  COLUMBIA. 

No  mountains  are  in  sight  from  this  part  of  the  river.  Terraces  rising- 
to  200  feet  are  frequent  and  often  run  back  at  about  that  level  to  the^ 
bases  of  the  hills.  Near  the  mouth  of  the  Nordenskiold,  the  river  is 
extremely  crooked,  and  the  current  is  everywhere  swift.  The  southern^ 
slopes  of  the  hills  and  terraces  are  generally  in  large  part  open  and 
grassy,  no  difference  such  as  might  indicate  a  climate  more  humid  thaik 
that  of  tbe  region  about  old  Fort  Selkirk  being  met  with.  Several 
magpies  were  seen,  for  the  fii-st  time,  on  this  part  of  the  river. 

Gold  ban.  The  first  spot  observed  by  us  in  ascending  the  river  where  bars  have 

been  worked  for  gold,  is  situated  six  miles  above  the  Nordenskiold. 

oeoM  seriear  '^^^  rocks  along  this  portion  of  the  river,  like  those  last  described, 
belong  to  the  Cretaceous  series,  but  their  attitudes  are  too  varied  to  en^ 
able  anything  like  a  complete  section  to  be  gained  from  the  isolated 
exposures  met  with,  though  the  impression  was  received  that  the  total 
thickness  represented  must  be  very  great.  The  rocks  consist  generally 
of  sandstones,  grauwackes,  coarse  grits  and  conglomerate  which  not 
unfrequently  have  a  general  reddish  appearance  on  weathering,  prob- 
ably in  consequence  of  local  dolomitization.  A  few  localities,  however,, 
show  features  worthy  of  special  mention. 

BodBof  coal.  One  of  these  is  found  five  miles  and  a-half  above  Eink  Eapid,  where 
a  high  bluff  shows  a  series  px'incipally  composed  of  sandstones,  shales 
and  shaly  clays,  poorly  exposed  in  consequence  of  the  sliding  character 
of  the  bank,  which  is  being  washed  away  by  the  river  at  its  base.  These 
have  a  south-eastward  dip,  at  low  angles,  and  the  thickness  of  beds  re- 
presented must  be  several  hundred  feet.  This  exposure  includes, 
within  sixty  feet  of  the  base  of  the  bluff,  at  least  three  coaly  beds,  of 
which  the  lowest  is  about  three  feet  thick.  This  and  the  other  bed* 
contain  some  good  looking  coal,  of  which  a  thickness  of  about  a  foot 
sometimes  occurs,  but  the  greater  part  of  tbe  material  is  so  sandy  and 
impure  as  to  be  useless.  The  highest  of  these  beds  is  underlain  by  a 
layer  of  dull  purplish-grey,  finely  granular  and  porphyritic  ti^achyte 
from  six  to  eight  feet  in  thickness,  and  evidently  representing  a  con- 
temporaneous flow  of  volcanic  matter.  Its  upper  surface  is  somewhat 
broken  up  and  mixed  with  carbonaceous  matter,  and  passes  into  black, 
carbonaceous  sandstone,  about  a  foot  thick,  above  which  is  the  upper 
impure  coal  before  referred  to,  overlain  by  shales  and  sandstones  of  the 
ordinary  character. 

Wide  synclinal  The  Condition  of  all  the  beds  in  this  vicinity  is  remai'kably  un- 
altered, as  compared  with  those  seen  lower  down  the  river,  and  would 
appear  to  show  that  if  (as  assumed)  they  form  a  connected  series,  these 
represent  its  upper  part.  The  dip  of  these  beds,  taken  in  connection 
with  that  of  those  near  Tantalus  Butte  and  the  horizontal  appearance 
of  the  strata  in  the  hills  to  the  south-westwai^d,  indicates  the  existence 
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of  a  synclinal  five  or  six  miles  in  width,  running  in  a  south-west  by 
north-east  direction.  The  relatively  high  position  of  these  beds  is 
farther  shown  by  the  occurrence,  about  two  miles  further  up  the  river, 
of  fossil  plants  referable  to  the  Laramie.  These  were  found  in  a  hard, 
white,  shaly  rock,  wnich  has  appai-ently  been  permeated  by  waters 
oharged  with  silica  about  the  time  of  its  formation.  Sir  J.  Wm.  Dawson  Poasii  pianta. 
states  that  the  following  species  are  represented : — 

Taocodium  Tinajorum,  Heer. 
Glyptostrobus  EuropceuSy  Heer. 
Sequoia  Langsdorffi,  Heer  (doubtful). 

The  thin  coal-seams  here  actually  seen  cannot  be  considered  as  of  ^^^j^p^^j^^ 
oconomic  value,  but  are  important  as  indicating  the  existence  of  a  coal-**^®^*^* 
bearing  horizon  which  may  prove  to  contain  thicker  beds  elsewhere 
-and  might  become  an  important  point  in  connection  with  the  naviga- 
tion of  the  river.     The  coal  has  been  examined  by  Mr.  G.  C.  Hoffmann 
who  describes  it  as  a  lignite-coal,  with  the  following  composition. — 

Hygroscopic  water 6*03 

Volatile  combustible  matter > 36-92 

Fixed  Carbon 49-03 

Ash 802 


100-00 


About  a  mile  below  Eagle's  Nest  Eock,  are  exposures  of  coarse  con-  conglomerate, 
glomerate,  with  inter-bedded  sandstones  precisely  like  those  of  Eink 
Sapid.  The  included  stones  are  A^ell  rounded,  and  often  a  foot  in 
diameter,  and  consist  of  granites  and  various  green  and  grey  hard, 
altered,  volcanic  rocks.  This  is  probably  the  same  conglomerate  bed 
with  that  of  the  rapid.     The  dip  here  is  K  W  W.  <  40^. 

Frequent  exposures  of  true  boulder-clay  occur  along  this  part  of  the  Drift  depoBita. 
river,  particularly  above  the  Noitienskiold,  where  they  often  form  castel- 
lated bluffs,  in  consequence  of  their  considerable  induration.  The  boul- 
der-clay generally  shows  traces  of  bedding  more  or  less  distinct,  and  is 
sometimes  veiy  stony  and  includes  lai'ge  boulders,  a  few  of  which  were 
observed  to  be  striated.  The  pebbles  are,  as  a  rule,  well  rounded  and 
even  superficially  polished.  Clayey  gravels  with  silty  layers  are 
in  places  associated  with  the  boulder-clay  in  the  manner  already 
descnbed  on  the  Polly.  In  some  places  the  boulder- clay  also  appeal's 
to  be  overlain  by  silty  deposits,  but  on  the  Lewes  thus  far  up,  these 
^ae  not  extensive  or  well  marked. 
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Little  Salmon  to  Big  Salmon  River, 

JTheriTwand  From  tho  Little  Salmon  to  the  mouth  of  the  Big  Salmon  Eiver  or 
D' Abbad  ie,  the  general  bearing  of  the  Tje wos  is  about  east-south-east,  and 
the  sinuosities  of  the  river  are  not  nearly  so  great  as  in  the  portion  last 
described.  The  distance  by  the  stream  between  these  tributaries  ia 
thirty- four  miles.  A  considerable  portion  of  this  part  of  the  river  is 
not  m  swift  as  usual,  and  for  eight  or  ten  miles,  midway  between  the 
Little  and  Big  Salmon  rivers,  both  the  river  and  its  valley  are  more  than 
usually  narrowed.  Beyond  this,  the  valley  begins  to  widen  rapidly  and 
for  some  miles  before  the  mouth  of  the  Big  Salmon  is  reached,  is  notably 
wide,  between  the  bases  of  the  limiting  hills.  At  the  mouth  of  the  Big 
Salmon,  the  Lewes  turns  abruptly  to  the  south,  while  the  main  valley 
is  continued  in  a  south-easterly  direction,  becoming  there  the  valley 
of  the  Big  Salmon.  Fi'om  the  confluence  of  the  rivere,  the  main  valley 
can  be  seen  running  on  for  a  distance  of  about  fifteen  miles,  bordered 
by  low  hills  to  the  northward,  and  by  higher  hills  to  the  south.  These 
last  are  the  Seminow  Mountains  of  Schwatka.  The  Lewes  cuts  through 
this  range,  which  is  continued  also  for  some  miles  westward,  form- 
ing the  south-west  side  of  the  Lewes  valley.  The  hills  ai-e  rounded  in 
form  and  wooded,  and  rise  to  heights  of  1500  to  2000  feet  above  the 
river. 

SSSeaf^  Few  rock-exposures  occur  along  this  part  of  the  Lewes,  and  in  con- 

sequence, nothing  very  definite  can  be  said  as  to  its  geological  stnic- 
ture.  Thirteen  miles  above  the  Little  Salmon,  greenish,  grauwacke- 
sandstones,  and  green,  highly  calcareous  conglomerates  were  found^ 
the  latter  containing  pebbles  of  limestone  or  marble,  granite,  various 
schistose  rocks  and  green  altered  volcanic  rocks.  The  greater  part  of  the 
hills  in  this  vicinity  seemed  to  be  composed  of  similar  materials,  which 
are  evidently  newer  than  the  altered  volcanic  series,  and  therefore  in  all 
probability  Mesozoic,  and  very  possibly  even  Cretaceous.  For  some  dis- 
tance below  the  Big  Salmon,  numerous  fragments  of  lignite-coal  and  of 
soft,  shaly  materials,  like  those  previously  described  as  occurring  with 
the  coal,  are  found  on  the  bai-s,  but  cease  to  appear  above  the  confluence 
of  the  Big  Salmon,  leading  to  the  belief  that  Cretaceous  or  Lai-amiei-ocka 
attain  a  considei-able  development  in  the  valley  of  that  stream.  It 
would  require,  however,  a  detailed  survey  to  separate  the  various  for- 
mations in  this  region,  and  the  result  of  such  an  examination  would 
pi*obably  be  to  place  in  the  Mesozoic  series  a  much  larger  area  than 
would,  at  first  sight,  appear  probable.  At  the  mouth  of  the  Big  Salmon 
a  grey-green,  crystalline  rock  which  is  apparently  a  diorite,  occurs. 
It  appears  to  be  bedded,  and  dips  southward  at  an  angle  of  25°. 
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Nine  miles  below  the  Big  Salmon  is  the  first  extensive  display  met  Bedded  silts. 
with*  on  the  Lewes  of  the  bedded  silty  deposits.  Scarped  banks  and  cliffs 
one  hundred  feet  in  height  are  here  composed  of  these  white  silts  with 
some  intei'Stratified  sands  and  gravels.  The  silts  contain  numerous 
nodular  layers  and  sheets  of  calcareous  concretionary  matter,  and  are 
hard  and  fine-gi'ained  toward  the  base,  where  they  may  be  seen,  in  some 
places,  resting  on  boulder-clay. 

Several  bars  which  had  been  worked  on  for  gold  were  seen  along  this  Gold, 
part  of  the  Lewes. 

Big  Salmon  River. 

The  Big  Salmon*  has  been  re-named  by  Schwatka,  the  I^'Abbadio  ^^p^|^^ 
River,  a  name  which  has  the  merit  of  being  more  distinctive  than  that 
previonsly  in  use,  but  the  minora  who  (with  the  exception  of  the 
Lidians)  alone  travel  through  the  country,  refuse  to  know  it  by  any  but 
the  old  name.  It  is  much  more  important  than  any  of  the  tributaries 
joining  the  Lewes  further  down,  being  347  feet  wide,  with  a  depth  of 
five  feet  for  about  one-third  of  its  width,  and  a  current  of  about  two 
miles  an  hour.  The  water  is  clear  and  of  a  bluer  tint  than  that  of  the 
Little  Salmon,  and  the  discharge  was  estimated  at  2726  cubic  feet  per 
second,  when  probably  rather  below  its  mean  stage.  It  might,  no 
doubt,  be  navigated  by  a  small  stern-wheel  steamer  for  many  miles. 

I  was  afterward  so  fortunate  as  to  meet  a  party  of  four  miners  who  had  ^a*rf  of  rfvS?^ 
spent  apart  of  the  summer  of  1887  in  prospecting  this  stream,  and  from 
one  of  them,  Mr.  John  McCormack,  obtained  some  particulars  respect- 
ing it,  together  with  a  sketch  of  its  course.  Thirty-two  miles  from  the 
Lewes,  the  Big  Salmon  is  said  to  be  joined  by  a  smaller  stream,  which 
McCormack  calls  the  ISToilh  Fork.  For  about  a  mile  and  arhalf  below, 
and  a  short  distance  above  the  mouth  of  this  branch,  the  river  is  very 
rocky  and  rapid.  Half  a  mile  above  it  there  is  an  Indian  salmon-fishing 
place.  For  some  distance  beyond  this  the  river  is  sluggish,  and  at 
sixty-six  miles  from  the  Lewes,  the  South  Fork  branches  off.  This 
fork  occupies  a  wide  valley  and  comes  from  the  south-eastwai*d.  Above 
it  the  water  is  swifter  and  the  valley  of  the  river  is  narrow,  with  high 
mountains  on  both  sides,  but  particularly  on  the  north.  Granite  and 
mica-schist  were  seen  along  this  part  of  the  river.  At  a  supposed  dis- 
tance of  one  hundred  and  live  miles  from  the  Lewes,  another  stream 
joins  from  the  south-east,  and  this  also  occupies  an  important  valley, 
though  not  so  wide  as  that  of  the  South  Fork.  Above  this  point  the 
river  turns  to  a  northerly  bearing  for  about  fifteen  miles,  the  current 
being,  in  general,  slack.    It  then  reverts  to  an  easterly  bearing,   and 

*  Ta-tlin-hl-nl  of  the  Tagisb. 
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lAkeBaihead  after  passing  a  rapid,  at  one  place,  Island  Lake  is  reached  at  190  miles 

^    ^®'"  from  the  Lewes.     This  lake  is  four  miles  long,  and  has  two  arms  at  its 

upper  end,  from  the  southern  of  which  a  river  leads,  in  eight  miles,  to  a 
second  lake  two  miles  and  a-half  long.  A  stretch  of  river,  a  mile  and 
a-half  long,  joins  this  to  the  highest  lake,  which  McCormack  named  Quiet 
Lake,  and  of  which  he  estimates  the  length  at  twenty-four  miles.  At 
the  outlet  of  the  lake  is  an  Indian  fishing  place.  The  country  to  the 
south  of  these  lakes  is  mountainous,  gmnite  being  a  common  rock,  and 
several  sti^eams  run  from  these  mountains  into  Quiet  Lake.  The  north- 
east side  of  the  lake  is  bordered  by  lower  ridges,  and  from  its  head, 
McCJormack  travelled  about  eight  miles,  through  a  low  countiy,  to  the 
bank  of  the  Tes-lin-too,  which  he  found  here  flowing  from  north  to 
south.* 

Gold.  These  miners  found  "  fine  "  gold  all  along  the  river,  but  no  good  pay- 

ing bai*s.  They  were  in  seai*ch  of  "  coarse  "  gold,  but  did  not  discover 
any.  A  small  specimen  of  pyrites  and  quartz,  from  veins  met  with  on  one 
of  the  streams  flowing  into  Quiet  Lake,  given  to  me  by  Mr.  McCormack, 
was  found  by  Mi'.  Hoffmann  to  contain  very  distinct  traces  of  gold 
with  a  trace  of  silver. 

Salmon.  According  to  the  Indians,  the  salmon  run  up  this  river  to  its  source, 

and  the  same  is  reported  of  the  Little  Salmon  and  the  Tes-lin-too. 


The  river  and 
river-valley. 


Big  Salmon  River  to  Tes-lin-too. 

As  already  noted,  the  bearing  of  the  Lewes  becomes  nearly  due 
south,  at  the  mouth  of  the  Big  Salmon.  Though  crooked  in  detail,  it 
preserves  this  general  bearing  to  the  mouth  of  the  Tes-lin-too, 
a  distance  by  the  river  of  thirty-one  miles.  Both  the  valley  and 
the  river  itself  are  unusually  narrow  where  the  Seminow  Hills  are 
cut  through,  the  width  of  the  range  being  about  five  miles,  and  the 
river  continues  narrow  and  deep,  with  a  swift  current,  beyond  this  point, 
though,  the  valley  widens  and  permits  the  stream  to  resume  its  flexuous 
character.  The  actual  width  of  the  river,  at  a  point  nine  miles  below 
the  mouth  of  the  Tes-lin-too,  was  ascertained  to  be  483  feet,  the  current 
being  at  the  rate  of  4'84  miles  per  hour.  These  figures  may  be  taken 
as  representing  the  general  character  of  this  part  of  the  stream.  A 
short  distance  south  of  this  point,  the  river  again  begins  to  widen  and  to 
resume  its  usual  aspect.  The  hills  bounding  the  valley  on  the  south  of 
the  Seminowjrange  seldom  exceed  a  height  of  800  feet  till  the  vicinity 
of  the  confluence  of  the  Tes-lin-too  and  Lewes  is  reached,  when  they 
gradually  increase  to  1000  or  1500  feet. 

*  The  above  estimates  of  distance  are  probably  all  in  excess,  and  include  the  minor  sinuosities 
of  the  stream.  The  actual  distances  from  point  to  point  are  shown  on  the  map  as  well  as  it  has 
been  possible  to  estimate  them. 
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A  number  of  auriferous  gravel-bars  have  been  worked  along  this  part  Caasiar  bar. 
of  the  Lewes,  including  Gassiar  Bar,  which  has  so  far  proved  the  richest 
on  the  river.     Limited  areas  of  the  river-flats  have  also  been  worked 
over,  where  the  alluvial  cover  is  not  too  deep. 

The  valley  near  the  mouth  of  the  Tes-lin-too  is  affain  narrower  Lewes  and 

.1  1.11  «.  ..««r»  .       Tea-lin-too 

than  usual,  singularly  so  for  the  point  of  confluence  of  two  im- compared, 
portant  rivers.  The  valley  of  the  Tes-lin-too  is  evidently  the  main 
orographic  depression  which  continues  that  occupied  by  the  Lewes  be- 
low the  confluence.  The  Lewes  flows  in  through  a  narrow  gap,  closely 
boi-dered  by  high  hills  and  nearly  at  right  angles  to  the  lower  course  of 
the  river.  On  the  map  accompanying  Lieut.  Schwatka's  report,  the 
width  of  the  Tes-lin-too  is  shown  as  about  half  that  of  the /Lewes,  the 
actual  fact  being  precisely  the  reverse  and  all  the  main  features  of  the 
lower  river  being  contained  by  the  Tes-lin-too ;  while  the  other  branch, 
both  in  its  irregular  mode  of  entry,  the  nature  of  its  banks,  the  colour 
of  its  water  and  its  veiy  rapid  current,  presents,  at  firat  sight,  all  the 
appearance  of  a  tributaiy  sti*eam  of  new  character.  To  such  an  extent 
is  this  difleronce  observable,  that  Mr.  Ogilvie  and  the  membei-s  of  his 
party,  as  well  as  most  of  the  minera  on  the  river,  were  of  the  opinion 
that  the  Tes-lin-too  actually  carries  much  the  greater  volume  of  water. 
As  this  appeared  to  be  a  question  of  some  importance,  we  stopped  a  day 
at  the  confluence  for  the  purpose  of  investigating  it,  cross-sectioning  each 
river  and  ascertaining  the  rate  of  the  current  at  distances  of  about  half 
a  mile  from  the  junction,  where  the  circumstances  were  favourable. 
It  was  thus  ascertained  that  the  nvers  possess  the  following  dimen.  VoiamM  of 

■*  riven, 

sions : — 

Lbwes.  Tbb-lin-too. 

Mean  width 420  feet.  575  feet 

Maximum  depth  (near  left  bank)        12    **  (near  right  bank)    18  feet  4  inches. 

Sectional  area 3015    "  3809  feet 

Maximum  yelocity 5*68  miles  pr.  hr.  2*88  miles  pr.  hr. 

Discharge  per  second 18,664  cubic  feet.  11,436  cubic  feet 

In  connection  with  these  measurements  it  may  be  stated  that  the  water  of  the 
Lewes  showed  evidence  of  having  risen  about  a  foot  above  its  lowest  *^**"^*"* 
summer  level,  while  the  Tes-lin-too  was  probably  near  its  lowest  summer 
stage.*  If  we  subtract  the  volume  of  water  represented  by  this  extra 
foot  in  depth,  the  discharge  of  the  Lewes  at  the  summer  low-water 
stage  may  be  approximately  stated  at  15,600  cubic  feet.  The  water  of 
the  Lewes  has  a  blue,  slightly  opalescent  colour,  much  resembling  that 
of  the  Bhone  where  it  issues  from  the  Lake  of  Geneva,  while  that  of  the 
Tes-lin-too  is  brownish  and  somewhat  tm-bid.  The  temperatures  of  the 
Lowes  and  Tes-lin-too  were  respectively  54^  and  53*5°  F.  on  the  evening 

*  All  the  TiYeTS  in  thia  coantry  reach  their  aotaal  minimum  toward  the  end  of  the  winter. 
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of  August  3l8t.  A  considerable  part  of  the  water  of  the  former  stream 
must  be  derived  from  the  glaciers  and  snows  of  the  Coast  Ranges,  but 
the  existence  of  lai'ge  lakes  on  both  streams  doubtless  accounts  for 
their  proximate  equality  in  temperature. 

Rooka.  From  the  few  exposures  which  occur  on  that  pai't  of  the  Lewes  which 

cuts  across  the  Seminow  Hills,  the  range  would  appear  to  be  composed 
of  greenish,  altered  volcanic  rocks,  probably  diabase,  interbedded  with 
grey  or  whitish  mai'ble.  Eocks  of  this  character  are  those  which  have 
supplied  the  material  for  the  conglomerates  described  before  (p.  146  b) 
and  are  evidently  much  older  than  these  and  doubtless  referable 
to  the  PalflBOzoic.  At  another  place,  south  of  the  Seminow  Hills,  fel- 
site,  schistose  diabase  and  dark  fractured  argillite  were  noted  in 
association,  and  at  about  a  mile  and  a-half  below  the  Tes-lin-too,  purplish 
and  greenish  amygdaloid,  with  calcareous  filling,  was  seen.  The  ex. 
posm^es  on  this  part  of  the  river  are  few  and  unconnected  and  that  last 
mentioned  shows  less  sign  of  alteration  than  usual,  and  may  be  refer- 
able to  a  period  newer  than  the  Palfleozoic. 

Drift  deposits.  Clayey  and  eaiiihy  gravels,  like  those  often  associated  with  the 
boulder-clay,  were  noted  in  some  places  along  this  part  of  the  Lewes, 
These  are  overlain  by  nearly  white,  bedded  silts,  which  often  form  entire 
banks  of  considerable  height.  A  mile  and  a-half  below  the  mouth  of 
the  Tes-lin-too,  the  first  glaciated  i  ock-surfaces  seen  in  ascending  the 
Lewes,  were  noted.  The  direction  of  glaciation  is  N.  4°,  B.  The  gla- 
ciation  is  here  well  preserved  on  surfaces  a  few  feet  above  the  river, 
and  consists  of  wide,  shallow,  straight  grooves  and  flutings,  quite  evi- 
dently the  work  of  a  glacier. 

Tes-lin-too  or  Nexcberry  River, 

Notes  on  the        The  Tes-lin-to6  Eiver  is  named  the  NewbeiTy  or  Tess-el-heena  *  on 
^"'  Schwatka's  map,   and  is   evidently  the  same  which  is  sketched  on 

the  TJ.  S.  Coast  Survey  map  of  Alaska,  etc.,  (1884)  as  the  Nas-a- 
thane.  By  the  miners  who  pass  along  the  Lewes,  it  is  known  as 
the  Hootalinkwa  or  Hotalinqu,  in  consequence,  as  it  pi*oves,  of  a 
misapprehension.  The  Hotilinqu,  which  has  appeared  on  the  maps 
for  many  years,  was  traveled  in  its  upper  part  by  Byrnes  in  the  course 
of  his  exploration  already  mentioned.  I  have  ascertained  that  one  or 
more  of  the  miners  who  fii-st  descended  the  Lewes  knew  Byrnes  and 
were  familiar  with  his  work,  and,  naturally  enough,  on   finding  this 

*  This  is  doubtless  a  version  of  Tes-lin-hi-nl»  htn  (or  in  combination  A7-n?)  being  Tagish  for 
river.  Tes-lin-too  is  the  name  fdven  to  me  by  the  Tagish  Indians*  the  termination  being  the 
Tinn6  equivalent  for  Am.  This  is,  however,  not  the  only  case  of  such  use  of  Tinn^  words  by  the 
Tagish.  Nas-a-thane  is  doubtless  l^i-sutlin  or  Ni-sutUn-hl-ni,  the  name  of  the  river  above  the 
great  lake .    Erause  names  this  river,  on  an  Indian  sketch  attached  to  his  map,  Tis-lin-hin. 
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river,  they  jumped  to   the  conclusion  that  it  was  the  Hotalinqu  of 
which  he  had  told  them. 

This  river  still  remains  to  be  explored  and  mapped,  and  as  it  drains  lUver  not  yet  ^ 
a  country  with  a  rather  dry  climate,  the  area  of  its  basin  is  probably  ™*pp®^- 
very  considerable.  It  has  been  prospected  to  some  extent  by  a  few 
miners,  but  it  is  difficult,  from  the  accounts  which  they  are  able  to 
give,  to  ascertain  much  of  a  definite  character  respecting  it.  At  the 
mouth  of  the  river  we  met  Mr.  T.  Boswell  and  two  other  minora  who 
had  s|^ent  most  of  the  summer  on  it,  and  from  Boswell's  description, 
together  with  sketches  subsequently  obtained  from  Indians,  the  fol- 
lowing notes  are  drawn  up. 

The  general  tread  of  the  Tes-lin-too  appears  to  be  south-eastward,  xes-iin  Lake, 
and  Boswell  estimates  its  length,  to  the  great  lake,  at  one  hundred  miles. 
There  are  no  rapids  or  falls  in  this  distance,  but  the  water  for  sixty  or 
seventy  miles  from  the  mouth  is  moderately  swift,  the  remaining  dis- 
tance to  the  lake  being  quite  slack.  The  lake  is  represented  as  being 
at  least  one  hundred  miles  in  length,  but  accounts  differ  as  to  the  exist- 
ence of  a  large  tributary  river  at  its  head,  some  affirming  that 
there  is  merely  a  small  unimportant  stream.  Be  that  as  it  maj-, 
the  main  continuation  of  the  Tes-lin-too  is  found  at  the  head  of 
an  arm  ten  or  twelve  miles  long,  on  the  east  side  of  the  lake. 
This  river,  known  tp  the  Tagish  Indians  as  Ni-sutlln-hl-ni,  must^j^^^  orriver 
come  from  a  north-easterly  direction  in  the  fix*st  instance,  and  it  is 
represented  as  circling  completely  round  the  head  of  the  Big  Salmon 
Eiver  and  rising  between  that  river  and  the  Upper  Pelly.  At  a  distance 
variously  estimated  at  from  eighty  to  one  hundred  and  twenty  miles 
from  its  mouth  (and  said  by  the  Indians  to  be  two  days  travel  down 
stream),  the  river  forks,  the  west  fork  being  the  larger  and  that  of 
which  the  course  has  just  been  described.  The  east  fork  is  swift  and 
full  of  rapids  and  rises  in  a  mountainous  countiy,  which  no  doubt 
represents  a  portion  of  the  northern  continnation  of  the  Cassiar  Eange. 
The  Indians  ti*avel  several  days  up  this  fork  and  then  cross  mountains 
to  tributaries  of  the  Upper  Liard  and  descend  by  these  to  the  little 
trading  post  at  the  confluence  of  the  Liai*d  and  Dease.  Between  the 
mouth  of  the  main  river  and  the  forks  above  mentioned,  the  navigation 
is  fairly  good  and  no  heavy  rapids  occur. 

The  great  lake  above  mentioned,  into  which  the  Ni-sutlln-hi-ni  peatareenear 
discharges,  is  said  by  the  Indians  to  be  the  largest  known  to  them.****^^®' 
It  is  named  Tes-lin  by  the  Tagish  Indians,  and  is  boi*dered  to  the 
westward,  at  a  distance  of  several  miles,  by  a  high  range  of  mountains, 
while  a  similar  range,  but  of  inferior  height,  runs  along  its  east  side 
and,  further  north,  separates  the  Tes-lin-too  from  the  Big  Salmon. 
Near  the  head  of  the  lake  is  an  Indian  ti*ail  by  which,  it  is  said,  the  head 
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PantoTaku.  of  Can  06  navigation  on  the  Taku  Eiver  maybe  reached  in  two  long 
days  packing.  Enquiiy  seems  to  show  that  the  distance  fi-om  point  to 
point  by  this  trail  is  about  sixty  miles,  and  that  it  crosses  a  range  of 
mountains,  but  not  at  such  a  height  as  to  pass  entirely  out  of  the  timber. 
It  is  stated  that  a  miner  named  Mike  Powers,  with  eight  or  nine  other 
men,  crossed  from  the  Taku  to  the  lake  in  1876  or  1877.  These  men 
built  three  boats  on  the  lake,  but  do  not  appear  to  have  done  much 
prospecting  and  came  out  by  the  same  route  by  which  they  had 
entered. 

^^^^'  .  There  are  two  Indian  salmon-fishing  stations  on  the  Ni-sutlin-hi-ni 
above  Tes-lin  Lake.  Mi*.  Boswell  an4  his  partners  found  fine  gold 
all  along  the  Tes-lin-too  and  also  on  the  Ni-sutlin-hl-ni.  They  worked 
in  diflferent  places  along  the  river  and  appear  to  have  done  fairly 
well. 

^  Tes-lin-too  to  Lake  LoJbarge. 

From  the  mouth  of  the  Tes-lin-too  or  Newberry  to  the  lower  end  of 
Lake  Labarge  the  distance  by  the  Lewes  is  twenty-seven  miles  and 
a-half.  The  river  is  very  crooked  and  for  the  first  six  or  seven  miles 
very  rapid,  averaging  probably  six  miles  an  horn*.  Large  boulders 
occur  in  its  bed  in  some  places,  but  it  is  believed  that  a  stern-wheel 
steamer  of  good  power  might  ascend  without  difficulty.  The  cuiTent 
becomes  slack  three  or  four  miles  before  reaching  the  lake.  The  rivef 
does  not  follow  any  well  marked  or  important  valley,  but  an  irregular 
depression  among  lumpy  inconsequent  hills,  none  of  which  probably  rise 
over  1000  feet  above  it.  No  rocks  were  found  exposed  on  the  river, 
but  some  of  the  hills  are  evidently  composed  in  large  part  of  pale,  grey 
limestone.  Scarped  banks,  about  a  hundred  feet  high,  show  boulder- 
clay  overlain  by  white  silts,  which  on  the  lower  part  of  this  reach  of 
the  river  form  about  one-thii'd  of  the  height  of  the  bank.  The  lakes  above 
evidently  prevent  the  occurrence  of  heavy  floods  on  this  part  of  the 
river,  the  sod  coming  down  quite  to  the  edge  of  the  water  in  a  manner 
not  found  on  the  lower  part  of  the  Lewes  or  on  the  Tes-lin-too  where 
seen  near  the  mouth. 

Lake  Labarge, 

Nomenoiatare  This  lake,  through  which  the  Lewes  Eiver  flows,  is  undoubtedly  that 
named  for  Mike  Labarge  on  the  older  maps,  though  Schwatka  names 
it  Kluk-tas-si  which  is,  no  doubt,  an  attempt  at  its  Tagish  Indian  name 
Tloo-tat^sai'.  Krause  calls  it  Tahiniwud,  which  is  evidently  the  name 
given  to  me  as  that  of  the  Lewes  River.     (See  p.  142  b). 
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The  lake  is  a  little  over  thirtjione  miles  in  length.  It  lies  nearly  size  of  the 
noi-th-and-soutb,  but  is  somewhat  irregular  in  outline  and  does  not  pre- 
sent the  parallel-sided  form  and  constant  width  of  most  of  the  mountain 
lakes.  About  six  miles  of  its  lower  end  averages  two  miles  and  a-half 
in  width.  It  then  maintg,ins  a  pretty  constant  width  of  a  mile  and  a- 
half,  for  nine  miles,  after  which  it  again  increases  in  size  and  attains  a 
width  of  five  miles  near  Richtofen  Island.  (Named  Rich tofen  rocks 
and  shown  as  a  peninsula  on  Schwatka's  map).  Its  elevation  above 
searlevel  is  approximately  2100  feet.  It  appeal's  to  maintain  its  level 
pretty  constantly,  the  total  rise  and  fall  as  indicated  by  the  shores  be- 
ing about  four  feet  only.  It  was  about  a  foot  above  its  low-water  stage 
at  the  time  we  passed  early  in  September. 

The  lake  is  bordered  nearly  everywhere  by  hilly  or  mountainous  Country  about 
country,  but  two  important  valleys  occur  which  require  special  men-  ®  *  *' 
tion.  The  first  of  these  evidently  forms  the  continuation  of  the  hollow 
occupied  by  the  lake  itself,  and  runs  on  from  its  north  or  lower  end  in 
a  north-westward  direction,  while  the  river,  where  it  leaves  the  lake, 
tm*ns  to  the  north-east  and  breaks  through  the  ranges  of  hills  on  that 
side.  The  greater  part  of  this  valley,  which  I  propose  to  name  the 
Ogilvie  valley^  appears  to  drain  from  the  lake  in  a  north-westerly  direc- 
tion and  probably  to  White  Eiver,  as  it  is  seen  to  be  blocked  by  terrace- 
flats  about  200  feet  above  the  lake,  at  a  distance  of  a  few  miles  from  it. 
The  second  valley  begins  in  a  tract  of  low  land  to  the  west  of  Richtofen 
Island  and  runs  parallel  to  the  first,  being  like  it,  one  of  the  main  oro- 
graphic valleys  of  the  region.  A  small  river  appears  to  enter  the  lake 
from  this  valley.  The  mountains  on  the  south-west  side  form  a  well 
characterized  range,  but  appear  scarcely  to  exceed  2500  feet  in  height 
above  the  lake.  They  carried,  however,  some  patches  of  old  snow,  the 
first  seen  by  us  since  leaving  the  upper  part  of  the  Pelly  River. 

The  hills  along  the  lower  part  of  the  lake  on  the  east  side  are  quite  M^jan^^^ng, 
remarkable  in  their  abrupt  forms  and  have  white  limestone  summits. 
They  rise  from  300  to  1000  feet  above  the  lake  and  no  higher  moun- 
tains were  seen  behind  them.  Further  up  the  lake,  on  the  same  side^ 
similar  limestone  mountains  attain  a  height  of  about  2000  feet  at  a 
short  distance  back,  but  are  not  so  remarkable  in  form.  On  the  west 
side  of  the  lake,  north  of  the  Richtofen  valley,  the  hills  slope  gradually 
back  from  the  shore  and  in  a  few  places  reach  a  height  of  probably 
2000  feet  above  it,  at  some  miles  inland.  The  outlines  of  these  hills 
are  monotonous  and  they  are  wooded  nearly  to  the  summits.  South  of 
the  Richtofen  valley  the  Miner's  Bange  *  approaches  the  lake  at  an 
oblique  angle,  but  decreasing  in  altitude.  The  mountains  forming  this 
range  are  more  varied  in  form  than  those  just  described. 

*  I  name  thiB  for  the  miners  met  by  U8  along  the  river,  good  fellows  all  of  them. 
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Saiveyofthe       111'.  Ogilvie*8  meaBured  line  was  carried  down  from  point  to  point 

shores.  along  the  west  shore  of  the  lake,  a  few  points  only  having  been  fixed  on 

the  east  shore  by  triangalation.  In  order  to  complete  the  outline  of 
the  lake  I  decided  to  make  a  track-survey  of  the  east  shore,  connecting 
this  by  bearings  with  known  points  on  Ogilvie's  survey.  We  had  not 
time  to  circumnavigate  the  lake  and  nothing  was  known  to  point  out 
one  side  as  better  than  the  other  for  the  purpose  of  geological  examina- 
tion. The  lake  is  reputed  to  be  a  very  stormy  one,  the  prevailing  winds 
being  from  the  south  in  summer,  and  often  so  strong  that  minere  have 
been  detained  in  camp  for  many  days.     We  lost  almost  the  whole  of  one 

Climate.  day,  owing  to  wind,  on  our  way  up  the  lake.    Though  local  evidence  of 

a  more  humid  climate  was  noted  on  the  Lewes  near  the  Seminow  Hills, 
these  are  soon  lost  after  passing  that  range,  and  along  Lake  Labarge, 
southern  slopes  of  terraces  and  hills  are  often  grassy  and  open. 
Anemone  patens  was  noted  as  abundant  in  many  places. 

Two  series  The  rocks  bordering  the  east  side  of  Lake  Labarge  evidently  repre- 

sent two  distinct  series,  of  which  the  older  is  for  the  most  part  com- 
posed of  grey  limestone^  which,  in  some  places,  nearly  approaches 
marble  but  in  others  becomes  rather  flaggy  and  argillaceous.  Resting 
unconformably  on  this,  is  a  series  composed  of  conglomerates, which  pass 
into  hard  grey  and  greenish  grauwacke-sandstones,  and  hard,  dark,  cal- 
careous shales  which  occasionally  become  nearly  black,  impure,  flaggy 
limestone.  The  two  series  are  folded  together,  the  strike  of  both  being 
north-north-west  and  meeting  the  shore  of  the  lake  very  obliquely. 
The  direction  of  dip  is  generally  westward  at  high  angles  or  vertical. 
The  conglomerates  are  chiefly  composed  of  greenish,  grey  and  purp- 
lish altered  volcanic  rocks,  together  with  limestone  of  vai'ious  kinds, 
and  the  same  constituents  in  a  more  comminuted  form  enter  into  the 
composition  of  the  gi*auwackes.  At  a  point  opposite  Richtofen  Island, 
black,  pgillaceous  and  calcareous  beds  are  charged  with  numerous 
angulai' fragments  of  the  older  limestones,  the  occurrence  of  which  and 
of  the  pebbles  of  altered  volcanic  rocks  elsewhere  associated  with  the 
limestones,  constitute  the  evidence  of  unconformity,  as  the  two  series 
are  too  closely  folded  together  to  admit  the  observation  of  an  angular 
unconformity.  The  good  exposures  found  along  this  sKore  of  the  lake 
are  important  as  indicating  the  intimate  manner  in  which  the  rocks  of 
differing  age  are  associated  in  this  region.  They  show  that  their 
separation  on  the  map  can  be  accomplished  only  by  means  of  a  detailed 
survey.  No  characteristic  fossils  were  found  in  the  older  limestone 
series  which  may,  however,  be  regarded  from  analogy  as  probably  of 
Carboniferous  age.  The  newer  series  is  evidently  Cretaceous  and  very 
probably  of  the  horizon  of  Series  C,  the  Lower  Shales  and  Sandstones  of 
the  Queen  Charlotte  Islands.    A  few  fossils  were  obtained  at  the  point 
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already  refeiTod  to,  opposite  Eichtofen  Island,  on  which  Mr.  J.  P. 
Whitoaves  supplies  the  following  note. — 

"The  fossils  collected  at  this  locality  appear  to  be  somewhat  ascretaooous 
follows,  though  they  have  only  been  subjected,  so  far,  to  a  preliminary  **"'^' 
and  by  no  means  exhaustive  examination.  1.  A  single  y)ecimen  of  a 
small  sponge,  and,  (2.)  several  badly  preserved  corals,  one  with 
compound  and  very  slender  coraliites.  3.  Several  small  lamellibranchs 
apparently  referable  to  thx*ee  genera,  two  of  which  are  represented  by 
mere  fragments,  while'  the  other  may  be  a  form  of  Fleuromya 
Icevigata,  4.  A  mould  of  part  of  a  spiral  gasteropod,  which  may 
bo  referable  to  I^erincea  or  to  the  genus  Fseudomelania  of  Pictet  and 
Campiche.     5.  A  piece  of  a  phragmocone  of  a  small  belemnite. 

"Those  fossils,  though  somewhat  obscure,  appear  to  be  of  Cretaceous 
age  and  possibly  of  about  the  horizon  of  Series  C,  of  the  Queen  Char- 
lotte Islands." 

Of  the  rocks  on  the  opposite  or  west  side  of  the  lake  nothing  certain 
can  be  said.  Limestone  is,  however,  not  a  prominent  feature  in  the 
hills  near  the  lake,  though  apparent  in  some  of  those  seen  behind  the 
first  range.  It  is  not  improbable  that  the  Mesozoic  rocks  are  here  more 
extensively  developed. 

Terraces  were  noted  on  the  lower  part  of  the  lake  at  about  200  feet 
above  it  and  at  various  lower  levels,  and  near  the  head  of  the  lake  they  Terracw. 
were  seen  at  an  elevation  estimated  as  being  at  least  400  feet  above  it. 
The  rocks  along  the  lake-shoie  frequently  show  glaciated  surfaces,  the 
bearing  being  in  general  parallel  to  that  of  the  lake  and  the  sense 
of  the  movement  of  ice  from  south  to  north.  The  limestone  CHaointion. 
hills  are  channelled,  planed  and  fluted  along  their  sides  and  over  their 
summits  in  such  a  way  as  to  indicate  the  former  existence  of  very 
heavy  ice  pressure.  Two  miles  from  the  lower  end  of  the  lake,  at  the 
water-level,  the  glaciation  points  directly  down  the  valley  through 
which  the  river  now  runs,  or  N.  24°  E.,  while  two  miles  further  on,  the 
summit  of  a  limestone  hill  300  feet  high  is  crossed  by  heavy  glaciation 
running  N.  8°  W.  The  latter  may  be  accepted  as  that  of  the  main 
direction  of  motion,  the  divergence  met  with  being  not  greater  than 
that  frequently  found  in  tracing  the  course  of  the  ice  of  the  former 
Strait-of'Georgia  glacier  on  the  coast,  where  it  has  passed  over  rugged 
country,*  and  it  would  appear  that  in  this  case  the  main  mass  of  ice 
moved  into  the  wide  Ogilvie  valley,  while  part  of  the  lower  poi-tion  of  the 
mass  was  pressed  through  the  smaller  valley  by  which  the  lake  itself 
now  discharges.  Where  the  limestone  hills  have  recently  been  stripped 
of  their  covering  of  soil,  the  sloping  glaciated  surfaces  are  still  so  smooth 
that  it  is  difficult  to  walk  over  them. 


*  Sm  Annual  Report  (Jeol.  Sur.  Can.,  1886,  p.  100  B. 
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No  definite  indication  of  the  mode  of  origin  of  the  lake  was  obtained. 
The  observation  just  cited  shows  that  the  valley  through  which  it  now 
discharges  existed  in  glacial  times,  but  it  may  probably  have  been 
of  less  importance  and  it  is  not  impossible  that  before  the  glacial  period 
the  river  flowed  •out  by  the  Ogilvie  valley  which  may  since  have 
become  blocked  by  morainic  or  other  drift  deposits. 


Lake  Ldbarge  to  Tahk-heena  Biver, 

The  vaUey.  Beyond  the  head  of  Lake  Labarge,  the  valley  of  the  Lewes  continues 

equally  wide,  and  runs  in  a  general  southwai*d  direction  like  that  of 
the  lake.  At  the  head  of  the  lake,  the  valley  is  occupied  by  swampy  flats 
nearly  at  the  water-level  and  by  low  terrace-flats,  which,  where  cut  in 
the  river  banks,  are  seen  to  be  composed  of  stratified  fine  sands,  which 
are  often  ii*on-8tained  and  a  few  miles  up  the  river  are  found  to  rest  upon 
the  white  silts,  showing  that  they  are  valley  deposits  of  post-glacial  date. 
The  limestone  range  which  has  bordered  the  east  side  of  Lake  Labarge, 
runs  on  in  a  southward  direction,  forming  the  east  side  of  the  wide 
valley.  Eleven  miles  and  a-half  from  the  head  of  the  lake  the  Tahk- 
heena  Eiver  flows  in  from  the  west,  making  a  right  angle  with  the 
main  river  and  at  thirteen  miles  further  (still  measuring  along  the 

The  river.  river),  the  foot  ot  White  Hoi*se  Eapid  is  reached.  The  current  of 
the  Lewes  is  rather  slack  for  eleven  miles  from  the  lake,  and  the  bed 
and  banks  are  clayey  or  sandy.  Above  this  point,  the  river  becomes 
swift,  averaging  about  four  miles  an  hour,  and  gravel  banks  and  bars 
re-appear.  For  about  two  miles  below  the  White  Horee  Eapid,  the 
current  is  very  swift,  and  though  the  latter  may  be  designated  as  the 
head  of  possible  steamer  navigation,  it  would  scarcely  pay  to  endeavour 
to  force  a  steamer  up  to  th  every  foot  of  the  rapid.*  No  I'ock  exposures 
what  ever  were  seen  along  this  part  of  the  Lewes,  the  scarped  banks, 
which  are  often  a  hundred  feet  in  height,  consisting  almost  entirely  of 
white  silts  with  a  widely  undulated  bedding. 


Size  of  the 
river. 


Tahk-heena  River, 

The  Tahk-hcenaf  Eiver  is  a  considerable  stream  and  is  wide  and 
slack  at  its  confluence  with  the  Lewes.  At  about  200  yards  from  the 
Lewes,  where  it  has  attained  its  normal  size,  it  was  ascertained  to  be 
237  feet  wide,  with  a  depth  of  ten  feet  for  about  one-third  of  this  width, 

*  Several  small  gtem-nrheel  steamers  have,  for  some  years,  ascended  eaoh  summer  the  Lower 
Yiikon,iii  Alaska,  bat  so  far  as  I  kaow,  none  of  these  haye  yet  gone  farther  ap  than  the  moath  of 
the  Stewart ;  it  woald,  however,  be  quite  practicable  to  ascend  to  the  point  here  indicated. 

t  Named  the  Yukon  at  its  outflow  from  "  west  Eassoofi  Lake  "  at  its  head,  on  Kraose's  map. 
The  orthography  of  the  published  maps  is  here  retained.  The  name  would  probably  be  more 
oorreotly  rendered  Ta-hl-nl. 
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and  a  current  estimated  at  two  miles  an  hoar.  The  discharge  may  be 
roughly  estimated  at  3600  cubic  feet  per  second,  and  appeared  to  be 
about  half  that  of  the  Lewes  above  the  junction  or  one-third  of  that 
below  the  confluence.  The  hills  which  border  the  south  side  of  this 
river  at  its  mouth,  rise  to  high  imgged  mountains  at  about  fifteen  miles 
to  the  west,  and  these  have  the  appeai*ance  of  being  largely  composed 
of  granite.  The  water  of  this  river  is  very  turbid  as  compared  with 
that  of  the  Lewes,  and  the  temperature  of  both  rivers  was  found  to  be 
52°  F.  on  the  6th  of  September. 

The  principal  sources  of  the  Tahk-heena  are  shown  by  Dr.  A.  upperpartof 
Krause's  exploitation  to  be  at  a  distance  of  forty  to  fifty  miles  from  the '**•  "'^•'^• 
head  of  the  west  branch  of  Lynn  Canal,  and  the  river  was  formerly 
much  employed  by  the  Chilkat  Indians,  whose  chief  place  is  on  that 
arm,  as  a  means  of  reaching  the  interior.  It  is  not  used  by  the'minera, 
and  now  only  to  a  small  extent  by  the  Indians  themselves,  on  account 
of  the  long  and  difficult  carriage  from  the  sea  to  its  head,  but  the  lake  at 
the  head  of  the  river  once  reached,  the  voyage  down  stream  is  reported 
to  be  easier  than  that  by  the  main  river,  the  rapids  being  less 
serious.  A  sketch  of  the  course  of  the  Tahk-heena  River,  probably 
based  on  Indian  accounts,  is  given  on  map  No.  20  which  accompanies 
the  TJ.  S.  Coast  Survey  Eeport  for  1867.  This  sketch  has,  however, 
not  been  employed  on  the  map  of  of  1884,  it  being  probably  supposed 
at  that  time  that  the  Indian  information  on  which  it  had  been  drawn 
refen'cd  to  the  upper  pai*t  of  the  Lewes. 

The  Canon. 

The  White  Horse  Rapid  and  Miles  Canon  form  together  the  most  white  Hone 
foimidable  obstacle  to  the  use  of  the  Lewes  as  a  route  into  the  interior,  ^^**** 
constituting  an  inteiTuption  to  navigation  of  two  and  three-quarter 
miles  in  total  length.  White  Horse  Rapid  is  three-eights  of  a  mile 
long.  *  The  worst  rapid  is  at  the  lower  end  of  the  White  Horse, 
wh^re  the  river  scarcely  exceeds  a  hundred  feet  in  width,  with  low 
basaltic  banks,  and  the  force  of  the  water  is  very  great.  In  the  upper 
part  of  the  White  Horse,  the  water  flows  between  low  basalt  cliffs 
scarcely  exceeding  twenty  feet  in  height,  but  sufficient  to  render  track- 
ing precarious  and  difficult,  while  the  occurrence  of  numerous  rocks  in 
mid-channel  makes  the  rapid  dangerous  to  run.  The  portage  is  on  the 
west  bank  and  it  is  usual  to  cany  both  boats  and  cargo  over  it. 

Between  the  White  Horse  and  the  foot  of  the  cafion  the  river  is  very 
swift,  and  at  one  place,  a  mile  above  the  former  and  three-quartei's  of  a 
mile  below  the  latter,  the  set  of  the  stream  is  so  strong  round  a  rocky 
*  The  distances  here  given  axe  those  measured  by  Mr.  Ogilvie. 
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point  as  to  render  it  advisable  to  make  an  additional  short  portage  of 
130  feet.  A  thiixl  portage  of  five-eights  of  a  mile  is  necessaiy  at  Miles 
Cafion.  This  portage  is  on  the  east  bank,  and  at  the  lower  end,  a 
very  steep  ascent  has  first  to  be  overcome.  Here  a  sort  of  extemporized 

The  oaflon.  windlass  has  been  ligged  up  by  the  miners  for  the  purpose  of  hauling  up 
their  boats.  The  cafion  is  cut  through  a  horizontal,  or  nearly  horizontal, 
flow  of  basalt  and  is  not  more  than  about  a  hundred  feet  in  width,  with 
vertical  cliflfe  averaging  about  fifty  feet,  and  never  exceeding  one 
hundred  feet,  at  the  sides.  It  opens  out  into  a  species  of  basin  in  the 
middle,  but  the  river  is  elsewhere  inaccessible  from  the  banks.  Ter- 
raced hills  rise  above  the  basalt  walls  on  each  side  of  the  valley,  but 
are  particularly  abi-upt  on  the  west  bank.  The  river  flows  through  the 
canon  with  great  velocity,  but  is  unimpeded  in  its  course,  and  it  is 
therefore  not  very  risky  to  run  with  a  good  boat.  The  White  Horse 
Bapid  is,  however,  much  more  dangerous,  and  though  some  of  the 
mind's  have  run  through  it — generally  accidently — it  should  not  be 
attempted. 

Basaitiorookp.  The  basaltic  rocks  of  the  i*apid  and  canon  are  not  seen  for  any  dis- 
tance above  or  below  these  points,  and  appear  to  represent  a  local  effu- 
sion of  no  great  area,  which  is  probably  confined  to  the  bottom  of  the 
valley.  A  second  wide  valley  runs  behind  Canon  Hill^  to  the  east,  and 
it  is  possible  that  this  may  represent  a  pre-glacial  channel  of  the  river. 
The  basalt  is  itself  evidently  older  than  the  glacial  deposits.  It  is  grey 
in  colour  and  often  vesicular,  the  cavities  being  in  some  places  filled  by 
a  radiating  zeolitic  mineral. 

Miles  Canon  to  Lake  Marsh, 

Lewes  River  The  great  structural  valley  which  is  occupied  by  Lake  Labarge  and 
by  the  river  above  it  up  to  this  point,  runs  on  above  the  cafion  as  a 
wide,  important  depression,  bearing  nearly  due  south,  and  appeai*s  to  be 
uninterrupted  till  it  joins  the  lower  end  of  Bennett  Lake,  thirty-two 
miles  distant.  The  course  of  the  river,  however,  diverges  to  the  south- 
east, in  which  direction  also  a  wide  valley  runs,  and  in  twenty-three 
miles  (following  the  stream)  the  lower  end  of  Lake  Marsh  is  reached. 
This  valley,  though  extensive  between  its  limiting  slopes,  is  not  regularly 
bounded  by  parallel  ranges,  like  that  first  mentioned.  The  current  of 
the  river  to  within  five  or  six  miles  of  the  lake  is  moderate,  not  exceed- 
ing three  miles  an  hour,  and  the  immediate  river-trough  is  narrow,  be- 
ing rather  closely  bordered  by  terraces  of  a  hundred  feet  or  more  in 
height.  Above  this  point,  to  the  lake,  the  current  is  quite  slack ;  the 
terraces  gradually  retreat  toward  the  bases  of  the  hills,  and  wide, 
swampy  flats  occur.    The  water  above  the  canon  is  quite  clear  and 
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blue,  showing  that  its  turbidity  further  down  is  entirely  due  to  the 
washing  away  and  falling  in  of  the  high  banks  of  silt.  The  turbidity 
of  the  Tahk-heena  is  probably  also  due  to  the  same  cause. 

Anmane  patens  and  Elceagnus  argentea  are  common  on  dry  banks,  and  Vegetation, 
slopes  covered  with  bunch-grass  and  Artemisia  frigida  still  occur, 
evidencing  a  dry  climate.  The  black  pine  (Pmw«  Murrayana)  is  now 
very  abundant,  much  more  so  than  on  the  lower  river,  and  it  was  here 
observed  that  this  tree  began  to  assume  a  more  branching  and  less 
rigid  form  than  it  has  to  the  north.  Large  numbera  of  salmon  were 
found  dead  or  dying  along  the  banks  for  a  few  miles  above  the  canon,  Salmon. 
and  the  grass  along  the  shores  was  ti-odden  down  by  bears  attracted 
here  by  this  circumstance.  No  salmon  were  found  so  far  up  as  Lake 
Marsh,  and  the  Indians  state  that  this  is  their  limit.  It  would  appear 
that  after  their  long  jom-ney  from  the  sea,  those  which  get  so  far,  ex- 
haust their  last  remaining  strength  in  ascending  the  cafion. 

There  are  some  very  fine  exposures  of  stratified  white  silts,  often  white  siita. 
interbedded  with  sands,  along  this  part  of  the  river,  but  no  boulder- 
•clay  was  seen ;  neither  are  there  any  exposures  of  ixick  in  place. 
Basalt  is  seldom  found  as  a  constituent  of  the  gravels  above  the  cafion, 
and  then  only  in  small  pebbles.  Eounded  pieces  of  greenish,  jade-like  Jade, 
rocks  and  impui'o  jades,  which  were  abundant  below  the  Tes-lin-too, 
here  again  become  common. 

Lake  Marsh. 

Lake  Mai-sh,  so  named  by  Schwatka,  in  honour  of  Pi-of.  0,C.  Marsh,  Situation  of 
is  known  to  the  miners  as  "  Mud  Lake."  It  is  twenty  miles  in  length, 
with  an  average  width  of  about  two  miles,  pretty  uniformly  maintained. 
The  valley  of  which  this  lake  occupies  the  centre,  is  notably  wide,  and 
the  country  in  the  immediate  vicinity  of  the  lake  is  quite  low,  consist- 
ing of  teri*ace-flats,  or  low  rounded  or  wooded  hills  and  ridges.  CJon- 
spicuous  mountain  summits,  however,  occur  at  a  distance  of  some  miles  Mountaina. 
inland  on  both  sides  of  the  lake.  A  moderately  well  defined  range,  of 
which  Michie  Mountain*  5540  feet  in  height  is  the  most  elevated 
point,  bounds  the  view  on  the  east  side  of  the  lake,  from  which  it 
diverges  in  a  south- easterly  direction.  To  the  west  is  an  irregular  and 
broken  mass  of  mountains  in  which  several  notable  gaps  occur  and 
which  occupy  the  country  between  Lake  Marsh  and  the  Watson 
valley,  previously  referred  to.  The  highest  points  of  these.  Mounts 
Lome  and  Lansdowne,  were  ascertained  to  have  approximate  elevations 
of  6400  and  6140  feet  respectively.  The  divei-sified  forms  of  the 
mountains  in  view  from  this  lake  render  it  particularly  picturesque, 

*  So  named  by  Schwatka. 
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The  lake  and 
its  tributaries. 


Rocks. 


and  at  the  time  of  oui'  visit,  on  the  10th  and  1 1th  of  September,  the 
autumn  tints  of  the  aspens  and  other  decidaous  trees  and  shrubs, 
mingled  with  the  sombre  greens  of  the  spruces  and  pines,  added  to  its 
beauty. 

The  shores  of  the  lake  are  generally  rather  shoal,  and  in  some  places 
the  beach-gravel  was  found  to  rest  on  mud  or  clay,  but  these  peculiari- 
ties are  not  so  striking  in  themselves  as  to  warrant  the  application  of 
the  name  "  Mud  Lake."  The  mouth  of  the  M'Clintock  River,  which 
entere  the  lower  end  of  the  lake  from  an  important  valley,  was  not 
examined  closely.  It  appeared,  however,  to  be  a  small  stream,  and  the 
greater  part  of  the  country  to  the  oast  of  the  lake  probably  drains  U> 
the  Tes-lintoo.  A  second  stream  joins  the  lake  at  the  south-east  angl& 
at  its  head. 
Track-survey.  As  in  the  case  of  Lake  Labarge,  Mr.  Ogilvie*s  measured  line  was 
here  carried  along  the  west  shore  aud  in  order  to  complete  the  outline- 
of  the  lake,  I  travelled  up  the  opposite  side,  making  a  track-survey  of  it, 
which  has  been  embodied  on  the  map. 

The  rocks  seen  at  the  lower  end  of  Lake  Marsh,  and  on  the  island,, 
may  be  taken  as  representing  the  composition  of  the  range  which 
borders  the  Lewes  on  the  northeast  for  some  distance  below.*  They 
consist  of  greenish  and  purplish  altered  volcanic  materials,  probably 
all  diabase  in  composition,  and  are  bedded,  the  strike  being  approxim- 
ately parallel  to  the  run  of  the  range  just  mentioned.*  Further  up  the 
lake  on  the  same  side,  similar  rocks  were  noted  in  several  places,  together 
with  some  which  might  be  taken  to  represent  the  grauwacke-sandstones 
of  the  newfer  series  described  on  Lake  Labarge.  The  higher  mountains 
off  to  the  eastwaixi  appear  to  be,  at  least  in  pai't,  composed  of  limestone. 
At  the  head  of  the  lake  are  considerable  exposures  of  black  and  dai*k- 
grey,  hard,  slaty  ai'gillites,  finely  cleaved  and  traversed  by  numerous 
small  quartz  veins.  The  strike  of  the  cleavage  is  S.  30°  E.,  with  a  high 
easterly  dip. 

The  rock  surfaces  along  the  lake  are  heavily  glaciated,  the  direction 
being,  in  general,  parallel  to  that  of  the  main  valley.  The  evidence  ia 
such  as  to  show,  however,  that  at  least  the  subjacent  part  of  the  ice  of  the 
former  great  glacier,  bifurcated  at  the  north  end  of  the  lake,  one  branch 
taking  the  valley  of  the  Lewes,  the  other  that  of  the  M'Clintock  River, 
In  the  same  way,  at  the  south  end  of  the  lake,  a  great  part  of  the  ice 
has  been  delivered  through  the  wide  valley  which  comes  from  the 
south-east  between  Jubilee  Mountainli  and  Mount  White.X 


GlaoiatioD. 


*  See  Appendix  V.  (Lake  Marsh,  No-  86)  for  note  on  one  of  these  rooks. 
1 1887  being  the  year  of  Her  Majesty's  jubilee. 

t  So  named  in  honor  of  the  late  Hon.  Thos- White,  to  whose  initiative  the  despatch  of  the 
expedition  to  which  this  report  refers  was  largely  due. 
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Tagish,  Bennett  and  Lindeman  Lakes, 

The  upper  end  of  Lake  Marsh  is  connected  with  Tagish  Lake  by  aconneoting 
wide  tranquil  reach  of  river  five  miles  in  length.    The  current  is  here"^*'* 
very  slack,  and  the  depth,  according  to  Ogilvie,  from  six  to  twelve  feet. 
The  river  is  bordered  by  low  terraces,  which  are  particularly  wide 
on  the  west  side,  and  are  covered  with  open  woods,  chiefly  consist- 
ing of  white  spruce  and  Cottonwood.     To  the  east,  the  long  irregular 
ridges  and  slopes  which  culminate  in  Jubilee  Mountain  begin  to  rise  a 
«hort  distance  back  from  the  river.    A  mile  above  Lake  Marsh,  on  the  j^^j.^^  name*, 
east  bank  of  the  river,  are  two  roughly  built  houses  belonging  to  the 
Tagish  Indians.    These  are  the  only  permanent  houses  seefi  along  the 
whole  coui*se  of  the  Lewes,  and  here  the  Tagish  people  who  ]*oam 
over  this  part  of  the  country,  reside  during  the  winter  months. 

From  the  description  just  given,*it  will  bo  seen  that  the  navigation,  Navigable 
by  steamera,  from  the  head  of  the  canon  thi*ough  Lake  !Mat*sh  and  to 
Tagish  Lake  would  offer  no  difficulties,  whije  the  tranquil  character  of 
the  connecting  river  between  the  two  lakes  last  mentioned,  is  such  as 
to  practically  render  Lake  Marsh  the  lower  portion  of  an  extensive 
system  of  still-water  navigation  which  includes  not  only  Tagish  Lake 
but  also  Lake  Nares,  Lake  Bennett  and  possibly  other  connected  waters 
and  which  will  prove  of  the  greatest  utility  at  no  distant  date  in  facili- 
tating the  opening  up  and  development  of  the  minei*al  resources  of  the 
tract  of  country  in  their  vicinity. 

The  through  distance,  from  the  lower  end  of  Lake  Marsh  to  the  head 
of  Lake  Bennett,  measured' along  the  central  line  of  the  various  lakes 
and  connecting  waters,  is  about  seventy  miles,  made  up  as  follows. — 

Marsh  Lake 20     miles. 

Biver 5 

TagishLake 16-6    " 

LakeNares 27   '' 

BennettLake 258   " 

Total 701 

The  still  water  navigation,  however,  includes  also  the  West  Arm  of 
Bennett  Lake,  about  twelve  miles ;  Windy  Arm  of  Tagish  Lake,  eleven 
miles;  Tako  Arm  of  same  lake,  (of  which  some  notes  are  given  below) 
at  least  twenty  miles;  making  a  grand  total  of  at  least  one  hundred 
and  thirteen  miles. 

Taken  as  a  whole,  these  lakes  constitute  a  singularly  picturesque  goeneiy. 
region,  abounding  in  striking  points  of  view  and  in  landscapes  pleasing 
in  their  variety,  or  grand  and  impressive  in  their  combination  of  rugged 
mountain  forms. 
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Heitfht  above 
sea-lOTel. 


PoflitioD 
relatively  to 
CoaetBanges. 


Oomneotioii 
of  the  lakes. 


Arms  of  the 
lakes. 


The  elevation  of  this  remarkable  system  of  lakes  above  the  level  of 
the  sea,  as  approximately  ascertained  by  the  mean  of  about  eighteen 
barometric  observations  extending  over  several  days,  (all  taken  in 
ti'iplicate  on  as  many  different  aneroids,)  is  2150  feet.  The  mean  of  the 
barometer  readings  was  compared  with  that  of  those  taken  during  the 
same  days  at  Haines'  mission,  on  Lynn  Canal,  and  the  resulting  height 
as  above  given,  is  i)robably  a  near  approach  to  the  truth. 

The  inner  or  north-eastern  edge  of  the  Coast  Sanges  is  not  here  very 
well  defined,  but  Tagish  and  Bennett  Lakes,  with  their  several  arms, 
may  be  described  as  lying  upon  this  border  and  as  in  part  penetrating- 
the  outskirts  of  the  range.  The  lower  part  of  Tagish  Lake  occupies 
the  continuation  of  the  same  wide  valley  in  which  Lake  Marsh  lies,  and 
the  valley  of  theTako  Arm  may  also  be  included  as  a  part  of  the  same 
depression.  To  the  west  of  this,  the  upper  part  of  Tagish  Lake  and 
Bennett  Lake  must  be  considered  as  lying  among  the  mountains  of  the 
Coast  Eanges,  and  the  height  as  well  as  the  abrupt  and  rugged  char- 
acter of  the  mountains  increase  in  that  direction,  their  slopes  and  sum- 
mits holding  large  areas  of  permanent  snow,  even  late  in  the  summer^ 

The  lower  part  of  Tagish  Lake  is  very  generally  bordered  by  terrace- 
flats  or  by  low  land  of  the  nature  of  terraces,  and  the  valley  runs 
through  to  the  lower  end  of  Bennett  Lake,  with  a  nearly  uniform 
width,  as  measured  between  the  bases  of  the  mountains,  though  the  lake 
is  somewhat  constincted  between  Take  and  Windy  arms  by  the  ex- 
tension of  the  low  land  from  the  north  side.  A  similiar  projection  of 
low  alluvial  land  separates  Lake  Kares  from  the  west  end  of  Tagish 
Lake,  a  river-like  current  being  distinctly  observable  in  the  narrows. 
The  same  occurs  at  the  narrows  known  as  the  Caribou  Crossing  which 
separates  Nares  from  Bennett  I^ke,  but  here  with  the  addition  of  a 
number  of  in-egular  sand-hills,  with  which  the  low  land  in  question  is 
covered,  and  which  also  extend  round  a  considerable  part  of  the  north 
end  of  Bennett  Lake. 

The  Windy  Arm  of  Tagish  Lake,  together  with  the  upper  part  of 
Bennett  Lake  and  its  West  Arm  are  comparatively  narrow  mountain- 
walled  inlets,  with  all  the  characters  of  true  fioixis.  The  Windy  Arm 
terminates  in  low,  hilly  land,  fi-om  which  a  couple  of  small  brooks 
come,  but  no  important  stream;  and  it  would  appear  that  the  drainage 
which  might  be  expected  to  enter  here  is  cutoff  by  a  transverae  valley 
which  holds  a  lake  and  flows  out  towai-d  the  Tako  Ann. 

The  West  Arm  of  Bennett  Lake  was  not  explored  to  the  head,  but 
terminates  in  a  mass  of  wild,  rugged  and  bare  mountains,  of  which  the 
outline  sketch  given  on  p.  16*7  8  may  give  some  idea.  The  upper  part  of 
the  main  lake  lies,  as  a  narrow  water-way,  between  beetling  granite 
ranges  which  rise  almost  perpendicularly  to  heights  of  3000  and  4000 
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feet  above  it.  Many  of  the  sammits  beyond  the  heads  of  these  fiords 
and  in  the  vicinity,  attain  heights  of  6000  to  '7000  feet  above  the  sea, 
and  the  region  is  in  every  sense  an  alpine  one,  though  no  dominating 
peaks  of  great  altitude  occui*. 

<3iimate  and  In  consequence  of  the  position  of  this  country,  in  the  lee  of  the  higher 
crests  of  the  Coast  Eanges,  and  notwithstanding  its  considerable 
altitude,  the  climate  appears  to  be  equally  dry  with  that  met  with 
about  the  site  of  old  Fort  Selkirk,  and  no  very  striking  difference 
is  met  with  in  the  character  of  the  vegetation.  The  southwaixi- 
facing  slopes  of  some  of  the  mountains,  to  a  height  of  a  thousand 
feet  or  more  above  the  lake,  are  grassy  and  open,  a  circumstance 
particularly  observable  on  the  north  side  of  .the  west  part  of  Tagish 
Lake  and  on  Lake  Nares.  The  Amelanchier  was  seen  on  the  lower  part 
of  Tagish  Lake,  this  being  the  most  northern  station  obsei'ved,  and 
Anemone  patens  continues  abundant,  locally.  Somewhat  more  alpine 
conditions  are,  however,  indicated  by  the  occurrence  of  Pid'ea  mhalpina^ 
which  was  noted  as  abundant  at  the  water-level  on  Windy  Arm,  and  on 
the  upper  part  of  Bennett  Lake  forms  entire  groves,  growing  to  a  con- 
siderable diameter,  but  tapering  rapidly  and  very  i-ough  and  knotty. 
Several  places  were,  however,  noticed  where  miners  had  built  boats  on 
Bennett  Lake,  and  it  was  here  that  Mr.  Ogilvie  constructed  a  large 
scow  for  the  transport  of  his  provisions,  and  bulky  freight  down  the 
river. 

Tako  Arm.  '^^®  Tako  Arm,  which  has  already  been  alluded  to,  really  constitutes 

the  main  continuation  and  upper  part  of  Tagish  Lake.  It  is  narrowed 
'  at  its  enti*ance  to  a  width  little  exceeding  a  mile,  by  a  promontory 

from  its  west  side,  but  further  on,  maintains  pretty  uniformly,  for  ten 
miles  or  more,  a  width  of  a  mile  and  a-half  to  two  miles.  It  is  boi'dei*ed 
on  the  west  by  a  unifoim,  bare  and  wall-like  range  of  limestone  moun- 
tains, between 'which  and  the  edge  ofthe  lake,  however,  a  certain  width 
of  lower  slopes  intervenes.  The  east  side  is  similarly  bordered  by 
mountains  which  also  appear  to  be  in  the  main  composed  of  limestone, 
but  the  forms  of  these  were  not  so  well  seen,  as  they  were  continuously 
covered  by  clouds  and  mists  while  we  wore  near  them.  This  arm  was 
not  explored  and  with  its  connected  waters  yet  remains  to  be  properly 
delineated  on  the  map.  It  runs  in  a  south-eastward  direction  for  a 
distance  estimated  at  ten  miles,  beyond  which  it  turns  more  nearly 
south,  and  its  length  and  other  features  connected  with  it  can  only  be 
given  on  the  authority  of  Indian  reports  and  sketches.  A  long  way  up 
this  arm,  possibly  twenty  miles  or  more,  a  considerable  river  entera 
from  the  east.  This  is  the  main  continuation  of  the  Lewes  and  is  re- 
ported to  be  a  tranquil  stream  of  no  great  length,  resembling  that 
between  Marsh  and  Tagish  lakes.    It  flows  out  of  the  west  side  of  an- 
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Other  very  loDg  lake  "which  lies  nearly  parallel  to  Tahko  Arm.  This 
lake,  near  its  south  end,  receives  several  feeders,  one  of  which,  entering 
at  its  extremity,  I  suppose  to  be  the  Hotalinqn  Elver  of  the  Telegraph 
Survey,  already  mentioned,  though  the  Tagish  Indians  informed  me 
they  named  it  Yil-hinl.      It  is  probably  the  south  end  of  this  lake Gonneotion 

with  Taku 

which  was  reached  by  Byrnes  in  1867,  and  its  connection  with  the  River. 
Tako  Arm  and  the  remarkable  system  of  lakes  just  described,  would 
explain  the  statement  made  to  Byrnes  by  the  Indians,  viz.  that  it  was 
three  days  good  paddling  in  a  canoe  to  tho  lower  end  of  the  lake.  The 
length  of  the  portage  from  the  head  of  this  lake  to  the  Indian  houses  on 
the  Taku  was  variously  stated  by  Indians  at  from  two  to  four  days.* 
The  trail  is  said  to  be  good,  and  to  run  through  low  country  except  at 
one  place  where  it  follows  along  the  mountain  to  avoid  swampy  land. 
The  name  of  this  lake  was  given  by  one  Tagish  Indian  as  A-tliUy  by 
another  as  T&-koo-shok  and  again  Sik-I-nl-kwan,  the  last  being  said  to 
be  the  Taku  Indian  name.  The  first-mentioned  name  is  adopted  on 
the  map. 

It  is  certain  that  the  greater  part  of  the  water  constituting  the  Main  source  of 
Lewes  Eiver  enters  by  the  Tako  Arm^  This  is  i  endered  apparent  in 
comparing  the  sti*eam  which  flows  out  of  Tagish  Lake  with  that  enter- 
ing it  by  the  narrows  from  Lake  Nares,  whore  the  discharge  is  prob- 
ably not  much  over  one-fourth  of  the  volume  of  that  of  Tagish  Lake. 
The  brooks  entering  Tagish  Lake  (exclusive  of  Tako  arm)  are  quite 
insignificant. 

The  Indian  name  of  the  lake  here  named  Tagish  Lake,  is  Ta-gish-ai  Names  of 
(Tagischft  of  Krause).  It  is  commonly  known  by  the  miners  as  Tako  ****  **^*^ 
Lake,  and  Schwatka  adopts  this  name  on  his  map.  It  appeal^,  how- 
ever, admissible  lo  revert  to  the  proper  Indian  pronounciation  of  the 
name,  as  is  here  done.  I  am  obliged,  by  the  facts  of  the  case,  to  in- 
clude Bove  Lake,  of  Schwatka,  as  part  of  Tagish  Lake,  but  in  oixler  to 
pre$iei*ve  the  name,  propose  to  attach  it  to  the  large  island  in  the  mouth 
of  "Windy  Arm.  Lake  Nares  is  known  to  the  miners  as  "  Moose  Lake," 
Lake  Bennett  as  *'  Boat  Lake."  In  these  cases,  though  not  wilhout 
some  doubt  as*to  the  propriety  of  so  doing,  I  retain  Schwatka's  later 
names.  The  Tagish  Indian  name  of  Lake  Bennett  is  Koo-soo-w&'.  It  is 
the  East  Ku8soo&  Lake,  of  Erause.  Its  west  arm  is  called  Noo-koo-tahk. 
The  name  of  the  island  on  Bennett  Lake  is  Ketle-di-ka'-te.  I  did  not 
ascertain  the  Indian  name  of  Lake  Nares.  The  islands  on  Tagish  Lake, 
of  which  Bove  Island  is  one,  are  named  In-te'-i. 

It  will  be  obsei^ed,  on  comparing  Lieut.  Schwatka's  map  with  that  9**^*^?{* 
now  published,  that  he  names  the  west  arm  of  Bennett  Lake  (though 
nearly  two  miles  wide  at  tho  moath)   "Wheaton  Biver."    To  the 
river  which  entq^s  near  this  arm  from  a  valley  parallel  to  the  Watson 
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valley,  I  propose  to  apply  this  name.  In  the  same  way,  Windy  Arm 
is  put  down  as  "  Bove  Bay  and  probably  river,"  and  the  great  Tako 
Arm  is  shown  as  "  Tako  Eiver,"  and  described  as  a,  stream  of 
inconsiderable  dimensions.  I  can  offer  ho  reasonable  explanation  of 
these  errors. 

Geology  of  the  Lakes. 


General 
oharaoter  of 
the  rooks. 


ScbisU. 


Limestone. 


The  eastern  edge  of  the  granitic  rocks  of  the  Coast  Banges,  is  found 
to  cross  Bennett  Lake  obliquely,  and  probably  rans  northward  along 
the  Wheaton  valley.  The  rocks  exposed  on  the  lakes  to  the  east 
of  this  line,  may  be  desci-ibed  as  belonging,  in  so  far  as  ascertained,  to 
a  single  great  PalfiBozoic  series,  of  which  the  sub-division  cannot  yet  be 
attempted,  but  in  which  the  only  fossils  found  by  us  are  of  Carboni- 
ferous age.  It  is  the  same  to  which  the  older  rocks  on  the  Lewes 
belong,  and  closely  resembles,  both  lithologically  and  in  its  fossils,  the 
typical  area  of  the  C^he  Creek  series  on  the  Thompson  and  Fraser. 
The  series,  as  a  whole,  here  consists  of  massive  limestones,  withagreat 
thickness  of  green  and  green-grey  diabase  and  felsite  rock9,representing 
altered  volcanic  materials,  and  dai-k-  or  light-colored  cherty  quartzites 
and  argillaceous  or  calcareous  schists.  The  oixler  of  superposition  is 
uncei*tain,  but  the  limestones  appeared  probably  to  constitute  an 
upper  member  of  the  series,  and  to  be  closely  associated  with  the 
more  important  masses  of  contemporaneous  volcanic  material,  while 
the  cherty  quartzites  and  schistose  or  slaty  beds  may  follow  respec- 
tively in  descending  order  beneath  the  limestone.  Volcanic  materials 
are,  however,  found  in  greater  or  less  quantity  in  all  parts  of  the 
series. 

Black  argillaceous  schists  and  grey,  silvery  calc-schists  were  found 
on  the  east  side  of  Tagish  Lake,  between  the  lower  end  and  the 
entrance  of  Tako  Ann,  and  again  at  the  head  of  Windy  Arm,  in  con- 
siderable force.  At  the  latter  place,  the  argillite  is  finely  cleaved, 
forming  a  true  slate.  It  contains  quartzite  pebbles,  which  have  been 
remarkably  sheared  by  pressure  acting  at  right  angles  t«  the  cleavage- 
planes  and  doubtless  the  same  which  has  produced  these.  The  groat 
mass  of  limestone  occurs  in  the  ranges  bordering  Tako  Arm  on  both 
sides  and  in  the  mountains  between  this  arm  and  Windy  Arm.  It  is 
generally  in  the  state  of  marble,  and  usually  rather  fine  grained,  many 
specimens  being  very  handsomely  and  curiously  marked  with  grey  and 
black  lines  or  spots.  Some  beds  contain  a  good  deal  of  silica,  and 
weather  rough,  occasional  layere  are  more  than  half  composed  of 
cherty  matter.  Numerous  crinoidal  remains  are  often  visible,  and  a 
microscopical  examination  of  thin  sections,  prepai*^  by  Mi*.  T.  C. 
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Weston,  proves  some  parts  of  the  stone  to  be  largely  composed  of  thc^a^iina, 
remains  of  FusuHna* 

To  the  west  of  this  great  limestone  belt  and  between  it  and  the  edge  Altered        j 
of  the  granites,  most  of  the  rocks  consist  of  altered  volcanic  materials,  as  ^*®*<*"*«  ^^^^ 
previously  described.  Some  distinct  amygdaloids  were  observed  among 
these,  bat  no  minute  lithological  examination  of  them  has  been  made.f 

The  eastern  edge  of  the  granites  is  reached  at  about  ten  miles  up  Edge  of 
Bennett  Lake,  on  the  east  side.    Granites  continue  thence,  on  the  same  *™° 
side,  for  about  five  miles  and  arhalf ;  when  they  are  replaced  for  five 
miles  by  an  included  belt  of  stratified  rocks,  chiefly  quartzites,  but 
including  also  some  hornblendic  schists.      This  belt  crosses  the  lake         % 
very  obliquely  in  a  nearly  north-and-south  bearing,  and  appears  to  re- 
present a  detached  portion,  more  highly  altered,  of  the  Pals&ozoic  rocks 
before  described. 

The  quartzites  are  here  much  shattered  and  pyritized,  weathering  to 
Tusty  surfaces  and  causing  the  red  appeai*ance  of  some  of  the  moun- 
tains. The  same  rocks  were  seen  from  a  distance  in  the  mountains  to 
the  west  of  the  lake,  but  the  greater  part  of  the  mountains  on  the  west 
side  is  evidently  granite. 

The  granites  seen  along  the  shores  of  Bennett  Lake  are  generally  character  of 
rather  coai*se-grained  and  hornblendic,  though  an  abundance  of  black  *™"*^^* 
mica  is  also  developed  in  some  places.  The  felspar  is  not  uncommonly 
of  two  kinds,  a  pink  (probably  orthoclase)  which  is  often  in  large  por- 
phyritic  crystals,  and  a  white  triclinic  variety.  The  general  tint  of 
the  rock  is  grey,  and  it  closely  resembles  those  described  from 
the  vicinity  of  Vancouver  Island  in  the  Annual  Report  for  1886.  No 
gneissic  structure  was  observed,  and  the  micaceous  and  hoimblendic 
schists  locally  developed  at  the  junction  with  the  stratified  series,  are 
no  doubt  the  result  of  the  extreme  alteration  of  volcanic  portions  of 
that  series. 

Glaciation  was  observed  in  many  places  in  this  system  of  hikes.  It  oiaciation. 
is  unnecessary  to  specify  these,  but  it  may  be  stated  that  conclusive 
evidence  is  afforded  that  glacier-ice  moved  northwaixi,  down  Tako 
Arm,  Windy  Arm  and  Bennett  Lake,  as  well  as  eastward,  nearly  at  right 
angles,  in  the  east-and-west  part  of  the  lake  between  Windy  and  Tako 
arms.  This  eastward  motion  was,  however,  probably  suboixlinate  and 
local,  for  no  great  number  of  granite  boulders  is  found  about  the  lakes 
till  the  lower  end  of  Bennett  Lake' is  reached,  a  circumstance  which 

*  The  FvaulinM  found  here  are  often  remarkably  large.  The  laisest  aotnally  observed  in  the 
few  slices  prepared  for  microscopical  examination  has  a  transverse  diameter  of  0*25  inch. 
Fragments  occarring  in  the  same  slides;  however,  indicate  the  existence  of  much  larger  indi- 
Tidoals.  No  critical  examination  of  these  fossils  has  yet  been  made,  but  they  appear  referable 
to  f\uuiina  rolSiata  (Meek),  found  in  California.    Palaeontology  of  California,    vol.  L ,  p.  3. 

t  In  Appendix  V.  (Tagish  Lake,  No.  93),  some  notes  on  a  f  elsite  from  Windy  Arm  are  given. 
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Valleys  of 
the  lakes. 


Lake 
Lindemao. 


show  that  the  main  mass  of  ice  passing  down  the  Bennett  Lake  valley 
continued  on  to  the  north  by  the  Watson  valley.  Well  marked  and 
extensive  terrace  deposits  occur  on  the  mountains  on  the  north  side  of 
Tagish  Lake,  at  an  elevation  estimated  at  1000  feet  above  it,  or  about 
3100  feet  above  the  sea-level. 

A  glance  at  the  map  will  show  that  the  lakes  of  this  system  occupy  a 
portion  only  of  a  still  more  extensive  system  of  wide  valleys,  which  are 
probably  of  great  antiquity,  and  the  pre-glacial  direction  of  drainage 
in  some  of  which  can  only  be  conjectured.  All  these  valleys  arc  now, 
to  a  great  extent,  filled  with  detrital  deposits,  probably  due  for  the 
most  pai*t  to  the  glacial  period.  No  appreciable  deepening  of  drainage 
levels  is  going  on,  and  the  action  at  present  in  progress  is  constantly 
tending  toward  the  filling  up  of  the  lake-basins.  It  may  be  presumed, 
here  as  elsewhere,  that  the  lakes  of  this  region  now  occupy  the  place 
of  the  last  tongues  of  the  great  glacier,  which  in  the  end  disappeared 
so  rapidly  that  their  bods  had  not  time  to  become  filled  with  deti*itu8. 

Lake  Lindeman,  occupies  the  continuation  of  the  same  valley  in 
which  Lake  Bennett  lie^  but  is  separated  from  that  lake  by  a  small 
rapid  stream,  three-quarters  of  a  mile  in  length.  This  sti*eam  falls 
about  twenty  feet  between  the  two  lakes  and  is  rough  and  rocky.  The 
portage  is  on  the  east  side,  and  after  caiTying  the  greater  pai't  of  our 
stuff  overland,  no  diflSculty  was  experienced  in  bringing  the  boat  up  the 
rapids.  Lake  Lindeman  (Ti-tshoo-tah-min'  of  the  Tagish  Indians 
Schutluchroa  Lake  of  Krause)  is  five  miles  in  total  length,  with  an 
avei*age  width  of  about  half  a  mile.  It  is  the  extreme  head  of  navigation 
in  this  direction.  The  lower  end  is  shallow,  and  the  occurrence  there  of 
many  lai-ge  boulders,  may  show  that  it  is  moraine-dammed.  Its  shores 
are  i*ough  and  rocky  along  both  sides,  high  rough  mountains  rising  on  its 
north  bank,  while  lower  country,  consisting  of  rocky  hills,  extends  to 
the  south-eastwaixl,  as  far  as  the  White  Pass.  A  stream  joins  the  head 
of  the  lake  from  the  west,  in  which  dii'ection  the  main  valley  runs,  but 
bifurcates  at  a  distance  of  about  three  miles,  the  branches  running  off 
among  high  granite  mountains.  A  second  sti-eam  of  some  size,  which 
shows  evidence  of  being  a  formidable  torrent  at  certain  seasons,  flows 
into  the  lake  about  a  mile  from  its  head,  on  the  south  side.  It  is  the 
valley  of  this  stream  which  is  followed  by  the  trail  by  which  the  Coast 
Mountains  are  crossed.  The  sceneiy  about  this  lake  is  wild  and  fine, 
though  solitary  and  alpine  in  the  extreme.  The  rocks  everywhere 
about  the  lake  ai'e  granites  of  the  kind  just  described. 

As  a  number  of  miners  had  preceded  us,  on  their  way  to  the  coast^ 
we  found  several  boats  drawn  up  on  the  shore  at  the  mouth  of  the 
stream  above  mentioned.  Wo  were  also  so  fortunate  as  to  find  a  small 
party  of  Tagish  Indians  camped  there,  but  as  most  of  the  men  had 
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already  gone  over  the  portage  with  some  of  the  miners,  we  were  obliged 
to  wait  two  days  for  their  return,  before  we  could  obtain  the  requisite  as- 
sistance to  caiTy  over  our  stuff.  Meanwhile  we  put  our  boat  in  a  place  of 
security,  and  occupied  ourselves  in  eliminating  everything  which  was 
no  longer  of  value  from  our  "  outfit." 

General  Notes  on  Lewes  Biver. 

The  total  length  of  the  route  by  the  Lewes  Eiver  from  "the  Land- Length  of  route 
ing  "  on  Lakb  Linderaan  to  the  site  of  Fort  Selkirk  is  357  miles.    Prom 
the  outlet  of  Lake  Labarge,  to  the  same  point,  is  a  distance  of  200 
miles,  in  which  the  total  descent  is  595  feet,  or  at  the  rate  of  2-97  feet 
to  the  mile.  / 

The  information  obtained  respecting  the  dates  of  opening  and  ciosingofriTen 
closing  of  the  river  in  spring  and  autumn  is  very  fragmentary.  It 
would  appear,  however,  that  the  rivers  generally  throughout  the  region 
open  early  in  May,  while  they  may  bo  expected  to  freeze  over,  in  slack- 
water  reaches,  any  time  after  the  middle  of  October,  on  the  occun*ence 
of  a  few  consecutive  days  of  hai*d  frost.  Loose  ice  sometimes  begins  to 
run  in  the  rivers  as  early  as  September  20th,  but  this  generally  pre- 
cedes the  actual  closing  of  the  rivei-s  by  a  couple  of  weeks.  In  some 
seasons  the  rivers  do  not  freeze  over  till  well  on  in  November.  The 
ice,  however,  remains  much  longer  imbroken  upon  the  lakes,  the  lakes 
on  the  coui*se  of  the  Lewes  thus  generally  preventing  the  descent  of 
that  river  by  boats  till  Juno.  In  1887,  some  of  the  lakes  were  not 
open  for  navigation  till  June  lOth,  but  as  already  mentioned  the  sea- 
son was  an  unusually  late  one.  The  Tes-lin-too  could  be  crossed  in 
places  on  ice-jams  as  late  as  May  22nd  in  the  same  year,  but  was  open 
throughout  within  a  day  or  two  after  that  date. 

Miners  entering  the  Yukon  district  by  the  Chilkoot  Pass  and  Lewes  Travel  on  the 
Eiver,  frequently  leave  the  head  of  Lynn  Canal  in  April,  and  after 
crossing  the  pass, — for  which  fine  weather  is  essential, — continue  on 
down  the  lakes  on  the  ice,  and  then,  if  necessary,  wait  at  some  con- 
venient point  for  the  opening  of  navigation,  and  build  their  boats. 

In  ascending  the  river,  much  depends  on  the  build  of  the  boat  em- 
ployed and  skill  of  the  men  in  poling,  as  well  as  on  the  occurrence,  or 
otherwise,  of  head-winds  on  the  lakes.  The  whole  distance  from  Forty- 
mile  Creek  to  Lake  Lindeman  has  been  made  once  or  twice  in  so  short 
a  time  as  thirty  days,  and  I  believe  that  oven  this  record  has  been  sur- 
passed by  a  couple  of  days  on  one  occasion,  but  under  very  exceptional 
circumstances. 

Our  actual  travelling  time,  from  the  mouth  of  the  Lewes  to  the  TraveiUng  time 
lower  end  of  Lake  Labarge,  deducting  all  stoppages,  was  121  hours,  15 
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minutes.  From  the  bead  of  Lake  Labarge  to  tbe  lower  end  of  Lake 
Marsh,  deducting  stoppages  as  before,  and  not  including  the  time 
occupied  on  the  portages  (at  White  Hoi-se  Rapid  and  Miles  Caiton)  26 
hours  55  minutes.  Much,  however,  depends  on  the  stage  of  water  in 
the  river,  as  when  it  is  unusually  high,  the  current  is  not  only  stronger 
but  many  of  the  bars  and  beaches  are  covered,  and  the  poling  and 
tracking  is  much  worse.  The  time  occupied  in  traversing  the  lakes  is 
not  included  in  the  above  statement. 
Timber.  Timber  suitable  for  building  boats  can  scarcely   be  found  in  the 

vicinity  of  Lake  Lindeman,  but  no  diflSculty  is  met  with  in  obtaining 
trees  of  fair  size  on  Bennett  and  Tagish  lakes.  Below  these  lakes,  the 
countiy  is  generally  wooded,  and  there  is  an  abundance  of  spruce  of  fair 
quality,  growing  tall  and  straight  in  sheltered  localities,  but  seldom 
attaining  a  diameter  of  two  feet. 

Chilkoot  or  Taita  Pass.* 

Cross  Chilkoot  On  the  19th  of  September  we  set  out  with  four  Indian  packers, 
crossed  the  summit,  and  reached  a  point  in  the  valley  of  the  west  slope 
near  what  is  known  as  Sheep  Camp,  the  same  evening.  On  the  even- 
ing of  the  20th  we  arrived  at  the  head  of  tide-water  on  Taiya  Inlet,  and 
were  hospitably  received  by  Mr.  J.  Healey,  who  has  established  himself 
at  that  point  for  purposes  of  trade  with  the  Indians  and  mind's.  We 
had  at  this  time  just  completed  our  fourth  month  of  aixluous  and  inces- 
sent  travel  fi'om  Wrangell,  at  the  mouth  of  the  Stikine  River,  by  the 
rivers,  lakes  and  portages  of  the  interior  described  in  the  foregoing 
pages,  the  total  distance  traversed  being  about  1322  miles.  No  serious 
accidents  had  befallen  us  by  the  way,  and  though,  like  the  miners,  we 
came  back  to  the  coast  with  a  deplorably  ragged  and  uncouth  aspect, 
we  had  with  us,  intact,  our  collections,  instruments,  sui-vey-recoixis  and 
notes.  It  was  not  the  least  pleasing  moment  of  the  entire  journey  when, 
from  a  distance  of  some  miles,  we  first  caught  sight  of  the  sea  shining 
like  a  plate  of  beaten  bronze  under  the  rays  of  the  evening  sun. 

The  Pan.  The  length  of  the  mountain  portage  from  Lake  Lindeman  to  Healey's 

house,  is  twenty4hree  miles  and  a-half,  the  summit  of  the  pass  being 
at  a  distance  of  eight  miles  and  a-half  from  Lake  Lindeman,  with  an 
elevation  of  3502  feet. 

The  valley  on  the  north  or  inland  side  of  the  summit  contains  several 
little  lakes  which  are  evidently  true  rock-basins,  with  lumpy  bottoms 
and  irregular  contours.     The  trail  is  rough  and  crooked,  and  entirely 

*  Known  as  Chilkoot  Pass  by  the  miners,  named  PerrierPass  by  Schwatka.  (1888).  DejUh  Pass  of 
Eraase  (1H82)  of  which  Taiya  is  merely  an  altemative  rendering  adopted  for  the  sake  of  oonformity 
with  pabllshed  charts. 
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without  attempt  at  improvement  of  any  kind.  It  follows  the  stream  in  giaraoUrof 
one  place,  for  aboat  a  mile,  through  a  narix)w  rocky  defile,  which  has 
evidently  been  cut  out  since  the  glacial  period.  Where  it  crosses  wide 
areas  of  shattered  rocks,  it  requires  the  closest  attention  to  follow  it,  and 
this  can  only  be  done,  in  the  absence  of  guides,  by  noting  the  slightly 
soiled  appearance  of  the  grey  stones  from  one  to  another  of  which  the 
Indians  step.  Some  of  the  valleys  to  the  north  of  the  summit,  and  near 
it,  are  deeply  filled  with  perennial  snow,  over  which  the  trail  runs  by 
preference,  to  avoid  the  rocky  slopes.  The  small  lakes  highest  in  the 
pass  were,  at  the  time  we  crossed,  about  two-thirds  covered  with  new 
ice,  which  showed  little  sign  of  melting,  even  under  the  bright  sun 
which  prevailed.  Haixi  frosts  were  evidently  occuning  here  in  the 
mountains  every  night  at  this  season. 

From  seven  to  eight  miles  of  the  highest  part  of  the  pass  may  be  Timber-line 
said  to  be  entirely  destitute  of  timber,  even  of  a  stunted  growth  such  as 
might  be  used  for  firewood.     The  nature  of  the  ground  is,  however,  so 
rocky  that  it  does  not  afford  a  proper  criterion  of  the  normal  height  of 
the  timber-line. 

At  the  actual  summit,  the  trail  leads  through  a  narrow,  rocky  gap,  Sammit. 
and  the  whole  scene  is  one  of  the  most  complete  de6olatio||,  the  naked 
gi'anite  rocks  rising  steeply  to  partly  snow-clad  mountains  on  either 
side.  The  slope  of  the  pass  on  the  north  side  is  rather  gradual,  and 
the  total  ascent  from  the  lake  not  very  groat,  being  but  1334  feet. 
To  the  south,  on  the  contraiy,  it  is  at  firat  abrupt  and  even  precipitous.  South  slope, 
being  accomplished  over  huge  masses  of  fallen  rock,  which  alternate 
here  and  there  with  steep,  slippeiy  surfaces  of  rock  in  place ;  but  the 
travelling  here  is  after  all  not  so  bad  as  that  met  with  lower  down  the 
valley,  where  the  trail  goes  through  the  woods  along  the  steep,  rocky  and 
often  boggy  hillside,  leading  up  and  down  the  sides  of  several  deep,  nar- 
row gullies.  Two  small  detached  glaciers  occupy  hollows  in  the  slope 
of  the  mountains  on  the  west  side  of  this  valley,  and  from  these  a  con- 
siderable part  of  the  water  of  the  stream  is  derived.  The  "Stone 
house„"  or  stone  houses,  and  "  Sheep  camp  "  are  points  noted  inthis  part 
of  the  pass,  the  firat  consisting  of  several  natural  though  inconvenient 
shelters,  beneath  great  masses  of  rock  which  have  rolled  down  fi'om  the 
mountain,  where  the  Indians  often  stop  over  night ;  the  second  being 
the  point  where  arboreal  vegetation  of  fair  growth  fii-st  begins. 

At  six  miles  from  the  head  of  the  inlet,  the  sti'eam  followed  down  The  Forks, 
from  the  summit  is  joined  by  another  which  has  been  dignified  by  the 
name  of  the  Noarse  Biver.  A  short  distance  up  the  valley  of  the  latter, 
are  somewhat  extensive  glaciera  and  high  snow-covered  mountains. 
Both  the  valley  of  this  stream  and  that  coming  from  the  pass,  are 
narrow  and  V-^baped,  but  from  their  point  of  junction,  a  wide  flat- 
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bottomed  valley  rnns  due  soath  between  high  mountain  walls  and  is 
continued  further  on  in  that  occupied  by  the  inlet  itself.  This  valley 
is  largely  floored  by  gravel-flats  and  is  evidently  subjected  at  times  to 
heavy  floods.  The  little  river  formed  by  the  confluence  of  these 
streams  may  be  ascended  with  difficulty  by  canoes,  for  some  miles, 
when  the  water  is  not  low,  but  at  the  time  we  passed  this  was  scarcely 
practicable.  It  is,  however,  easy  to  walk  along  the  gravel-flats,  the 
only  discomfort  being  the  necessity  of  foi-ding  the  ice-cold  and  very 
swift  water  seveml  times  en  route. 

In  the  early  summer,  when  the  valleys  on  both  sides  of  the  summit 
are  deeply  filled  with  hard  snow  for  a  number  of  miles,  the  Indians 
secure  a  less  abrupt  grade  (particularly  on  the  south  slope)  by  travell- 
ing on  the  snow  and  altogether  avoiding  the  rough  sides  of  the  valley. 
This  was  the  state  of  the  pass  when  Mr.  Ogilvie  made  his  way  inland 
over  it  in  June.  His  greatest  difficulty  was  found  in  connection  with 
the  Indians,  who  are  untrustworthy  and  extortionate  to  a  degree.  He 
and  his  men  were  in  consequence  obliged  to  pack  over  a  great  part  of 
their  stuff  themselves,  and  in  so  doing  most  of  the  party  became  snow- 
blind.  He  had  with  him  two  Peterborough  boats,  intended  for  use  in 
his  survey,  and  in  safely  transporting  them  across  the  Coast  Banges, 
accomplished  a  feat  hitherto  not  attempted. 

The  rocks  met  with  on  the  Chilkoot  Pass  are  practically  all  granites* 
generally  hornblendic  and  grey,  though  varying  in  coarseness  of  grain, 
and  often  porphyritic  with  pink  orthoclase.  The  granite  is  cut  in 
places  by  dark  grey-gi'een  dykes,  probably  diabase.  Near  the  actual 
summit  it  assumes  a  breeciated  or  shattered  appearance,  and  here  a 
considerable  mass  of  coarse,  black,  and  probably  intrusive  diorite 
occurs.  In  the  valley  south  of  the  summit  similar  granites  prevail,  but 
in  some  places  include  rocks  with  pretty  evident  gneissic  lamination, 
which  were  observed  locally  to  pass  into  mica-schists.  The  gravel  in 
the  valley  is  also  almost  entirely  composed  of  grey  granite,  though 
some  specimens  weather  red  on  account  of  the  quantity  of  pyrites  they 
contain.  Below  the  Forks,  on  the  east  side  of  the  valley,  the  summits  of 
several  mountains  show  rocks  evidently  stratified,  dipping  at  high 
angles.  These  are  probably  gneiss  or  schist,  like  those  seen  in  the 
valley  of  the  pass. 

Many  rock-surfaces  on  both  sides  of  the  summit  and  up  to  the 
highest  level  of  the  pass  were  observed  to  be  glaciated,  and  though  no 
very  certain  evidence  on  this  point  could  be  obtained,  it  seemed  prob- 
able that  the  ice  had  moved  southwainl  through  the  gap  at  the  summit. 
The  probable  great  accumulation  of  snow  and  ice  on  the  north  slope  of 
the  range  might  account  for  the  parting-axis  of  the  glacier  lying  to  the 
north  of  the  present  actual  water-parting. 
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Scnibby  hemlock  {Tsuga  Pattoniana)  in  a  prostrate  form  occurs  not  vegetation, 
far  below  the  actual  summit  on  both  slopes.  Below  the  ''  Stone  house  " 
this  tree  begins  to  become  arboreal,  and  a  few  miles  further  down  the 
valley,  grows  tall  and  straight,  forming  entire  groves.  Menzies  spruce 
{Abies  Sitchensis)  also  appears,  a  short  distance  below  "  Sheep  camp,"  to- 
gether with  Cottonwood  (probably  Populus  bahamifera).  Here  also  elder 
and  birch  were  first  seen  on  the  south  slope.  The  devil's  club  (^Fatsia 
horrida)  comes  in  about  a  mile  above  "  Sheep  camp."  Pinus  contorta 
was  not  seen  till  the  Forks  was  reached. 

The  "  Stone  house  "  is  named  Te-hit  by  the  Indians.  The  Indian  name  Indian  names, 
of  the  Taiya  Biver  of  the  maps,  is  Dale'.    Nourse  Eiver  is  named  Blt- 
ll-koo-goo-ft',  the  stream  followed  southwaini  from  the  summit  of  the 
pass  Si-tik'.    These  rivers  are  named  Katlakdchra  and  Ssidrajikon  the 
map  of  Dr.  A.  Krause. 

The  White  Pass. 

Having  heard  reports  of  the  existence  of  a  second  pass  from  Taiya  Character  of 
Inlet  to  the  lakes  on  the  head-waters  of  the  Lewes,  Mi\  Ogilvie  sent 
Capt.  W.  Moore  to  make  an  examination  of  it,  with  instructions  to  re- 
join the  party  to  the  east  of  the  mountains.  This  pass  Mr.  Ogilvie  has 
named  White  Pass  in  honour  of  the  late  Minister  of  the  Interior.  It 
leaves  the  coast  at  the  mouth  of  the  Shkagway  Eiver*  five  miles 
south  of  the  head  of  Taiya  Inlet,  and  runs  parallel  to  Chilkoot  Pass  at 
no  great  distance  from  it.  Though  the  land  caiTiage  is  somewhat 
longer  by  this  pass,  it  appears  to  present  less  difficulty  to  the  construc- 
tion of  a  practicable  trail  or  road.  Some  account  of  this  pass,  based  on 
Capt.  Moore's  notes,  is  given  in  Mr.  Ogilvie*s  preliminary  report,t  and 
additional  pai^ticulars  have  since  been  obtained  by  correspondence  with 
Capt.  Moore.  The  distance  from  the  coast  to  the  summit  is  stated  as 
seventeen  miles,  of  which  the  first  five  miles  is  level  bottom-land, 
thickly  timbered.  The  next  nine  miles  is  in  a  canon-like  valley  where 
heavy  work  would  be  encountered  in  constructing  a  trail.  The  remain- 
ing distance  of  three  miles,  to  the  summit,  is  comparatively  easy.  The 
altitude  of  the  summit  is  roughly  estimated  at  2600  feet.  Beyond  the 
summit  a  wide  valley  is  entered  and  the  descent  to  the  first  little  lake 
is  said  to  be  not  more  than  one  hundred  feet.  The  mountains  rapidly 
decrease  in  height  and  abruptness  afler  the  summit  is  passed,  and 
the  valley  bifurcates,  one  branch  leading  to  the  head  of  Windy  Arm  of 
Tagish  Lake,  the  other  (down  which  the  water  drains)  going  to  Tako 
Arm  of  the  same  lake. 

*  So  named  on  ohart  in  U.  S.  Coast  Pilot,  Sohkagne  River  of  Krause. 

t  Annual  Report  of  tlie  Department  of  tbe  Interior,  1887.    Part  ii,  p.  64.    See  alao  Report  hy 
Moore  to  Chief  Oommissioner  of  Lands  and  Works  of  British  Columbia,  dated  April  25th,  1888, 
12 
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Other  loutee.  The  Chilkat  Pass  has  already  been  noticed  (p.  161  b).  There  is  still 
another  i*onte  into  the  interior,  which  the  Indians  occasionally  employ 
in  winter  when  the  travelling  is  good  over  the  snow.  This  leaves  the 
Nourse  or  west  branch  of  the  Taiya  and  runs  west  of  the  Ghilkoot  Pass 
to  the  head  of  Lake  Lindeman. 

'  Exploration  and  Prospecting  on  the  Lewes,  and  Gold  Mining 
IN  THE  Upper  Yukon  Basin. 

Varioiu  maps.  The  discovery  and  naming  of  the  Lewes  Biver  by  Campbell  has 
already  been  refeiTed  to,  (p.  138  b)  but  the  information  respecting  the 
river  obtained  by  the  officei*s  of  the  Hudson  Bay  Company  during  their 
short  occupancy  of  Fort  Selkirk,  as  embodied  on  Arrowsmith's  map  of 
1854,  was  very  incomplete,  consisting  merely  of  the  fact  that  it  divided 
into  two  main  streams  when  followed  up,  and  that  large  lakes  existed  on 
these.  A  considerable  improvement  is  found  in  the  delineation  of  the 
river  on  the  map  accompanying  DalFs  work  on  Alaska,  (1870)  in  which 
information  collected  by  the  explorers  of  the  Telegraph  Survey  is  em- 
bodied, but  the  Lewes  is  there  still  merely  outlined  fi-om  report,  and 
no  approach  to  a  reasonably  connect  map  of  its  coui^se  existed  up  to  the 
date  of  Schwatka's  expedition  in  1883.  The  first  map  of  the  Chilkoot 
and  Chilkat  passes  and  their  vicinity  is  due,  as  mentioned  further  on, 
to  Dr.  A.Krause. 

lndianjeaiou.«y  The  passes  Connecting  the  coast  with  the  interior  country,  from  the 
heads  of  Lynn  Canal  to  the  upper  watera  of  the  Lewes,  were  always 
jealously  guarded  by  the  Chilkat  and  Chilkoot  Indians  of  the  coast,  who 
earned  on  a  lucrative  trade  with  the  interior  or  "  Stick  "  Indians,  and 
held  these  people  in  a  species  of  subjection.  Though  the  existence  of 
these  routes  to  the  interior  were  known  to  the  traders  and  prospectors, 
the  hostility  of  the  Chilkats  and  Chilkoots  to  the  passage  of  whites 
long  prevented  their  exploration. 

lUbies.  In  the  Alaska  Coast  Pilot  (1883,  p.  278)  it  is  stated  on  the  authority 

of  Captain  J.  C.  Carroll,  that  the  fii*st  transit  of  the  Lewes  Biver  and 
Chilkoot  Pass,  by  a  white  man,  was  accomplished  in  1864  or  1865 
by  an  employee  of  the  Hudson  Bay  Company,  who  started  from  Fort 
Selkirk  and  was  delivered  by  the  Chilkoot  Indians  to  Captain  Swan- 
son,  then  in  command  of  one  of  the  Company's  steamers.  This  story 
is  repeated  and  amplified  in  a  work  by  Mi*s.  E.  B.  Scidmore,  where  the 
adventurer  is  designated  as  '^  a  red-headed  Scotchman"  who  "  forced  his 
way  alone  through  the  unknown  tenntory  to  Chilkoot  Inlet."* 

I  have  endeavoui*ed  to  verify  this  tale,  but  quite  unsuccessfully,  and 
while  it  is  possible  that  some  deserter  from  the  Company's  posts  in 

•  Alaska,  ita  Southern  Cout  and  the  Sitkan  Arohipelaco.  Boston,  1885,   .  . 
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the  interior  may  thus  have  reached  the  coast,  it  is  more  pi*ohable  that 
the  story  is  entirely  apochryphal.  Enquiry  made  on  the  ground  among 
the  miners  and  others  fails  to  substantiate  it.  Fort  Selkirk  had  been 
in  ruins  for  twelve  years  at  the  date  referred  to,  and  officers  of  the 
Hudson  Bay  Company  who  were  on  the  coast  at  the  time  do  not  be- 
lieve in  its  authenticity.  It  may,  however,  not  improbably  have  grown 
out  of  the  circumstance  that  a  gun  and  some  other  articles  which  had 
belonged  to  CampbeU's  people  at  Fort  Selkirk  were,  shortly  after  the 
raid  upon  that  post,  obtained  from  the  Coast  Indians  by  sei-vants  of  the 
Company. 

I  have  been  able  to  find  no  reference  to  the  discovery  of  gold  in  any  iMaooveiy 
part  of  the  Yukon  waters  earlier  than  that  given  by  Mi\  F.  Whymper, 
who  writes  in  1869  :  "  It  is  worthy  of  mention  that  minute  specks  of 
gold  have  been  found  by  some  of  the  Hudson  Bay  Company's  men 
in  the  Yukon,  but  not  in  quantities  to  warrant  a  *  rash '  to  the 
locality.'*  * 

The  first  white  man  who  crossed  from  the  coast  to  the  head-waters  Holt, 
of  the  Lewes  appears  probably  to  have  been  one  George  Hoi  tf,  who 
did  so  with  the  object  of  prospecting  the  country  .J 

The  date  of  Holt's  journey  was,  I  believe,  1878.  He  was  accom- 
panied by  one  or  more  Indians,  and  crossed  by  the  Chilkoot  or  by 
the  White  Pass  to  the  head  of  the  Lewes.  He  followed  the  river  down 
to  the  lower  end  of  Lake  Marsh  and  walked  over  the  Indian  trail 
thence  to  the  Tes-lin-too,  returning  to  the  coast  again  by  the  same 
route.  On  his  return,  he  reported  the  discovery  of  "  coaree  gold,"  but 
none  of  the  minora  who  afterwai*ds  prospected  the  region  mentioned, 
have  been  able  to  confirm  his  statement  in  this  particular.  In  the 
Alaska  Coast  Pilot  the  date  of  Holt's  journey  is  given  as  1875,  and 
in  the  addendum  to  the  same  work  as  18?2§  in  Airs.  Scidmore's  book, 
already  quoted,  as  "  1872  or  1884."  The  date  and  route  above  assigned 
to  Holt  are,  however,  probably  correct,  being  the  result  of  enquiry 
among  minera  who  knew  him,  followed  his  route  thi-ough  the  country, 
and  came  in  contact  with  the  Indians  whom  he  had  met. 

Some  yeai*s  later,  in  1880,  a  prospecting  party  of  nineteen  men  was 
organized  at  Sitka  under  the  leadei*ship  of  one  Edward  Bean.  Amicable 

•  TrarelB  in  Alaska  and  on  the  Yukon .    London,  1869,  p.  227. 

t  AfUrwardB  mordered  by  Indians  at  Cook's  Inlet  in  1885.  Shores  and  Alps  of  Alaska,  H  •  W. 
8eton  Karr,  London ,  1887 . 

t  U .  S.  Coast  Pilot.  Alaska,  1883,  pp .  200, 278. 

§  other  extraordinary  jonmeys  assigned  to  Holt  in  Mrs.  Scidmore's  book  are,  aocording  to  the 
miners,  altogether  incorrect  Holt  bppears  to  have  been  a  romanoer  with  oonsiderable  inventiye 
powers,  but  it  is  possible  that  he  made  more  than  one  journey.  In  May  1&78,  Messrs.  Rath 
Bros  ,  of  Victoria,  and  Mr.  Bean,  of  California,  eet  out  to  cross  by  the  Ohilkoot  Pass  for  the 
purpose  of  prospecting,  but  were  not  allowed  to  go  inland  by  tho  Indians.  Morris,  Report  upon 
the  Customs  District,  etc.,  of  Alaska,  1879,  p.  97. 
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Fint  prospect-  relations  were  established  with  the  Chilkats  and  Chilkoots  through  the 
ing  party,  1880.  j^.j^^  ^^^^^  ^^  ^^p^    Beardslee,  U.S.N.,  and  the  Chilkoot  Pass  was 

crossed  to  Lake  Lindeman.  The  party  had,  by  this  time,  increased  to 
twenty-five  in  number.*  Boats  were  built  on  Lake  Lindeman,  and  on 
the  4th  of  July  the  prospectors  set  out  down  stream.  The  Tes-lin-too 
was  reached  and  was  then,  for  the  first  time  (and  as  it  provesy 
erroneously,)  recognized  as  the  Hotalinqu.  Before  returning,  the  Tes- 
lin-too,  was  ascended  and  prospected  for  some  distance.  Fi'om  George 
Langtry  who  was  a  member  of  the  original  paity,  and  R.  Steel,  who 
joined  it  later,  the  facts,  as  above  given,  are  derived.f  No  encoui*aging 
"  prospects  "  were  met  with  at  this  time,  though  Steel  states  that  he 
found  bars  yielding  at  the  rate  of  $2*50  a  day  in  a  small  stream  which 
joins  the  Lewes  fifteen  miles  above  the  cafion. 

This  large  party  was  closely  followed  by  two  minei*s  known  as 
Johnny  Mackenzie  and  "  Slim  Jim,"  who  reached  Lake  Lindeman  on 
July  3rd.  It  is  possible  that  other  pai'ties  as  well  may  have  entered  the 
country  in  this  year,  but  if  so  T  have  been  unable  to  trace  them. 

1881.  In  1881,  aparty  of  four  miners,  including  G.  Langtry  and  P.  Mc- 
Glinchey  again  crossed  the  Chilkoot  Pass.  These  men  got  asfar  as  the 
Big  Salmon  River,  which  they  called  the  lyon,  by  which  name  it  is 
marked  on  the  U.  S.  Coast  Sui*vey  map  of  1884.  They  ascended  the  Big 
Salmon,  according  to  their  estimate,  about  200  miles,  finding  a  little 
gold  all  along  its  course  and  meeting  with  some  remunerative  river- 
bars.  This  may  be  characterized  as  the  first  discovery  of  paying  placers 
in  the  district.  According  to  the  U.S.  Coast  Pilot,  already  quoted, 
some  account  of  this  expedition  is  given  in  the  New  York  Herald,  of 
Sept.  2l8t,  1881,  to  which  I  have  been  unable  to  refer. 

1882.  In  1882,  a  number  of  miners  entered  the  Yukon  country  by  the  Chil- 
koot Pass,  and  probablf^  during  this  season,  but  certainly  not  before,! 
two  prospecting  parties  ascended  the  Pelly  to  Hoole  Canon  and  some 
of  the  men  appear  to  have  even  gone  some  distance  further  up.§ 

Exgoration  Dr.  Arthur  Krause,  engaged  in  an  expedition  on  behalf  of  the  Bre- 
men Geographical  Society,  in  May  and  June,  1882,  made  an  explora- 

*  It  had  increased  to  twenty  shortly  after  leaving  Sitka.  See  Report  by  Capt.  Beardslee,  47th 
CongresF,  Ist  Session,  Senate,  Ex.  Doo.  No.  71,  p.  65.  In  the  same  report,  the  names  of  the  nine- 
teen original  members  of  the  party  are  given  and  some  account  of  its  organization,  etc. 

t  The  account  of  the  further  wanderings  of  the  party  given  in  the  U.S.  Coast  Pilot,  Alaska  (1883) 
p.  278  is  incorrect. 

t  According  to  miners  who  were  in  the  country  at  the  time,  the  statements  which  have  been 
published  ot  earlier  prospecting  along  the  Upper  Pelly  areeironeous. 

§  Through  the  kindness  of  Mr.  Francois  Mercier,  I  have  obtained  from  Mr.  I).  Bertrand,  wha 
was  a  member  of  one  of  the  parties  above  referred  to,  the  names  of  the  men  composing  both,  as 
follows  :— Thomas  Boswell,  John  Dougan,  Robert  Robertson,  D.  Bertrand,  Frank  Densmore,  John 
Riley,  P.  Cloudman,  Robert  Fox,  Thomas  Cumey.  The  date,  as  above  given  is  from  Mr.  Ber- 
^nnd.  Mr  Bosv  ell,  whom  we  met  on  the  Lewes  in  1887,  was  understood  to  say  that  he  had  been 
prospecting  up  the  Pelly  in  1884  or  1885,  but  this  statement  probably  referred  to  a  subsequent 
expedition. 
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tion  of  the  Chilkoot  and  Chilkat  passes,  reaching  Lake  Lindeman  and 
the  sources  of  the  Tahk-heena  Biver  I'espectively.  His  work  is  em- 
bodied in  maps  published  by  the  Bremen  and  Berlin  Geographical 
Societies,  and  it  is  worthy  of  special  note  on  account  of  its  conscien- 
tious accuracy.* 

In  1883,  some  mining  was  again  in  progress,  but  details  respecting  itsohwatka's 
have  not  been  obtained.  It  was  in  this  year  that  Lieut.  Schwatka  "™®^' 
ijrossed  the  Chilkoot  Pass  and  descended  the  Lewes  and  Yukon  to  the 
sea.f  In  1884  a  little  mining  was  done  on  the  Pelly  and  on  the  Tes- 
lin-too,  and  possibly  also  on  the  Lewes.  In  1885,  mining  was  begun 
along  the  Stewart  Eivery  and  in  the  following  year,  the  greater  pai-t  of 
the  mining  population  was  engaged  on  that  river.  Cassiar  bar,  on  the 
Lewes,  twenty-seven  miles  below  the  Tes-lin-too,  was  discovered  ill  the 
spring  of  1886,  and  actively  worked  during  the  same  summer. 

Late  in  the  autumn  of  1886,  **  coai-se  gold  "  was  found  on  Foii;y-miIe  gold  found  on 
Creek  (Cone-hill  Eiver  of  Schwatka)  still  fui-ther  down  the  main  river  Greet 
than  the  Stewai*t,  and  the  announcement  of  the  fact  drew  off  nearly  the 
entire  mining  population  to  this  place  in  1887.  In  the  attempt  to  bring 
out  the  news  of  this  discovery,  a  miner  named  Williams  was  frozen 
to  death  on  the  Chilkoot  Pass  in  January,  1887. 

Taking  a  general  view  of  the  gold  discoveries  so  far  as  made  in  the  J^itm  and 
Upper  Yukon  country,  we  find  that,  though  some  small  bars  have  been 
worked  on  the  upper  part  of  the  Lewes,  and  **  prospects  "  have  been 
obtained  even  in  the  stream  flowing  into  Bennett  Lake,  paying  bai*s 
have  been  found  on  this  river  only  below  the  mouth  of  the  Tes-lin-too. 
The  best  of  these  are  within  a  distance  of  about  seventy  miles  below 
this  confluence,  and  the  richest  so  far  has  been  Cassiar  Bar.  This  is  Cassiar  Bar. 
reported  to  have  yielded,  in  some  cases,  at  the  rate  of  $30  a  day  to  the 
hand,  and  gold  to  the  value  of  many  thousand  dollars  has  been  ob- 
tained from  it,  chiefly  in  1886.  In  1887  only  three  or  four  men  worked 
here.  All  along  the  Lewes  below  the  Tes-lin-too,  many  bars  occur 
which,  according  to  the  reports  of  prospector's,  yield  as  much  as  $10  a 
day,  and  the  same  is  true  of  the  Tes-lin-too  itself,  both  below  and  above 
Tes-lin  Lake.  Bars  of  this  kind  ai'e,  however,  considered  scarcely  re- 
munerative at  present. 

Gold  has  also  been  found  for  a  long  distance  up  the  Big  Salmon  l^jjj^"*  *"* 
Biver,  and  on  the  Upper  Pelly  as  far  as  it  has  been  prospected.   The  Tes- 
lin-too,  Big  Salmon  and  Pelly  have  each  already  afforded  some  good 
paying  ground,  but  in  consequence  of  the  rush  to  Forty-mile  Creek  only 
iibout  thirteen  minera  remained  in  1887  on  the  fii*st-named  river,  four 

•  Deutsche  Geographisohe  Blotter  Bd.  t  Heft.  4, 1882.  Zeitsohr.  des  Ges.  fOr  Erdk.  su  Berlin 
Bd.  xviii,  1883. 

t  See  Science  toI.  iii,  1884,  also  Report  of  a  Military  Reoonnaissanoe  in  Alaska,  Washington 
Ooyemment,  1885.    Along  Alaska's  Great  River,  New  York,  1885. 
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on  the  second,  and  two  on  the  Pelly.  On  the  Stewart  Eiver,  as  much 
as  $100  a  day  to  the  hand  was  obtained  in  1885  and  1886,  and  probably 
over  $100,000  worth  of  gold  has  already  been  obtained  along  this 
sti-eam.  It  has  been  prospected  for  a  distance  of  100  to  200  miles  fi*om 
its  month,  (according  to  varying  statements)  and  the  gold  found 
furthest  up  is  said  to  be  somewhat  "  coarser  "  than  that  of  the  lower 
part. 

Forty-mile  Creek  is  reported  to  be  a  river  of  some  size,  but  more 
rapid  than  most  of  those  in  the  district.  It  has,  according  to  miners, 
been  prospected  for  about  a  hundred  miles  from  its  mouth,  gold  being 
found  almost  everywhere  along  it  as  well  as  in  tributa?y  gulches.  The 
gold  varies  much  in  character,  but  is  quite  often  coarse  and  nuggety, 
and  very  large  amounts  have  been  taken  out  in  favourable  places  by 
individual  miners.  Few  of  the  men  mining  here  in  1887  were  con- 
tent with  ground  yielding  less  than  $14  a  day,  and  several  had  taken 
out  nearly  $100  a  day  for  a  short  time.  The  amount  obtained  from 
this  stream  in  1887  is  reckoned  by  some  as  high  as  $120,000,  but  I  be- 
lieve it  would  be  safe  to  put  the  entire  output  of  the  Upper  Yukon  region 
for  the  year,  at  a  minimum  of  $75,000,  of  which  the  greatest  part  was 
derived  from  this  stream. 

The  number  of  minera  in  the  whole  Upper  Yukon  country  in  1887 
may  be  stated  at  about  250 ;  of  these,  200  were  on  Forty-mile  Creek, 
and  it  was  estimated  that  at  least  100  would  winter  on  the  creek 
to  be  ready  for  work  in  the  spring. 

Forty-mile  Creek  is  what  the  miners  term  a  "bed-rock  creek"  i.e., 
one  in  which  there  is  no  great  depth  of  drift  or  detrital  deposits  below 
the  level  of  the  actual  stream.  It  is  so  far  the  only  locality  which  has 
been  found  to  yield  **  coarse  gold,"  but  from  the  extremely  wide  dis- 
tribution of  "  fine  gold,"  it  may  safely  be  predicted  that  many  more  like 
it  remain  to  be  discovered. 

Mining  can  scarcely  be  said  to  have  begun  in  the  region  more  than 
five  years  ago,  and  the  extent  of  country  over  which  gold  has  been 
found  in  greater  or  less  quantity  is  already  very  great.  Most  of  the 
prospecting  has  been  confined  to  the  banks  and  bars  of  the  larger 
rivere,  and  it  is  only  when  their  innumerable  ti-ibutaiy  streams  begin 
to  be  closely  searched,  that  "gulch  diggings"  like  those  of  Dease,  Mc- 
Dame  and  other  streams  in  the  Cassiar  district,  and  possibly  even  on 
a  par  with  Williams  and  Lightning  creeks  in  Cariboo,  will  be  found  and 
worked.  The  general  result  so  far  has  been  to  prove  that  six  large 
and  long  rivers,  the  Lewes,  Tes-lin-too,  Big  Salmon,  Pelly,  Stewart  and 
White,  yield  *'  fine  gold "  along  hundreds  of  miles  of  their  lower 
courses.    With  the  exception  of  the  Lewes,  no  pai*t  of  the  head-waters 
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of  any  of  these  have  yet  been  prospected  or  even  reached  by  the  miners, 
and  scarcely  any  of  theii*  innumerable  tributaries  have  been  examined. 
The  developments  made  up  to  this  time  are  sufficient  to  show  that  when 
means  of  access  are  improved,  important  bar-mining  will  take  place 
along  all  these  main  rivers,  and  there  is  every  reason  to  anticipate 
that  the  result  of  the  examination  in  detail  of  the  smaller  streams  will 
be  the  discovery  of  much  richer  auriferous  alluviums.  When  these 
have  been  found  and  worked,  quartz  mining  will  doubtless  follow,  and 
the  prospects  for  the  utilization  of  this  great  mining  field  iu  the  near 
future  appear  to  me  to  be  very  promising. 

I  must  not,  however,  omit  to  state  that  great  difficulties  and  hard-  ^Jf^uSewd 
ships  have  to  be  overcome  by  the  miners  now  entering  this  countiy. 
The  traveinse  of  the  Chilkoot  Portage,  is  itself  a  formidable  obstacle, 
and  over  this  pass  most  of  the  provisions  and  requisites  for  the 
miner  must  be  carried.  There  is  at  the  present  time  a  trading  post 
belonging  to  Messins.  Harper,  McQuesten  &  Co.,  (established  in  the 
spring  of  1887)  at  the  mouth  of  Forty-mile  Creek,  but  the  supplies  are 
brought  to  this  point  by  small  stern-wheel  steamers  which  ascend  the 
whole  length  of  the  Yukon .  Goods  do  not  arrive  by  this  i-oute  till  late 
in  the  summer,  and  any  accident  or  detention  may  prevent  their  arrival 
altogether.  The  winter  in  the  country  is  long  and  severe,  and  the  sea- 
son of  low-water  suitable  for  working  on  river-bars  is  short.  It  is  also 
found  that  beneath  its  mossy  covering,  the  ground  is  often  frozen,  pre- 
senting difficulties  of  another  character  to  the  miner,  which  have  pre- 
vented the  working  of  many  promising  flats  and  benches.  This,  how- 
ever, is  likely  to  be  remedied  before  long  by  the  general  burning  off 
of  the  woods  and  moss  in  the  mining  camps.  Frozen  ground  was  found 
in  the  same  way  in  the  early  days  of  the  Cassiar  mines,  (see  p.  82  b) 
but  the  destiniction  of  the  timber  has  now  almost  everywhere  allowed 
the  summer  heat  to  penetrate  to  the  lower  layers  of  the  soil.  It  is  not 
likely  that  this  great  inland  country  will  long  want  some  easy  means 
of  connection  between  the  coast  and  its  great  length  of  navigable  lake- 
and  river-waters,  and  when  this  is  affoixied,  there  is  every  reason  to 
believe  that  it  will  support  a  considerable  mining  population. 
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NOTES  ON  THE  DISTRIBUTION  OF  TREES  AND  OF  CERTAIN 

SHRUBS  IN  THE  YUKON  DISTRICT  AND  ADJACENT 

NORTHERN  PORTION  OF  BRITISH  COLUMBIA  * 

Some  observations  on  the  trees  and  plants  noticed  during  the  pro- 
gress of  the  exploration  here  reported  on,  have  been  given  in  the 
preceding  pages  in  connection  with  the  localities  described.  In  this 
note  the  general  results  obtained  ai*e  presented  in  a  connected  form. 
A  list  by  Prof.  Macoun,  including  the  names  of  all  the  species  recognized, 
forms  Appendix  III. 

The  vai*ious  lines  travei'sed  in  the  coui*se  of  the  exploration  are  Area  inoiadecU 
included  between  56°  30'  and  63°  north  latitude,  the  128th  and  138th 
meridians  of  west  longitude.  This  area  embraces  the  extreme  north- 
ern part  of  British  Columbia  and  adjacent  i*egions  of  the  North-west 
TeiTitory,  together  with  part  of  the  "  coast  strip  '*  of  Alaska.  Obser- 
vations  by  the  writer  on  the  distribution  of  trees  in  the  more  southern 
portion  of  British  Columbia,  are  contained  in  previous  reports  of  this 
survey,  particularly  in  that  of  1879-80,  which  is  accompanied  by  a  map 
showiDg  the  limits  of  some  of  the  more  important  species. 

As  already  more  fully  stated,  the  region  above  defined  is  drained  ^7  S*e*re^*on°^ 
the  Stikine  and  other  rivers,  which  flow  through  the  Coast  Ranges  to 
the  Pacific,  by  the  Liard,  a  great  tributary  of  the  Mackenzie,  and  by 
severail  branches  of  the  Yukon,  but  the  several  drainage  basins  do  not 
mark  out  regions  of  diverse  floras.  The  main  division,  fi-om  this  point 
of  view,  is  found  as  between  the  humid  and  comparatively  uniform  cli- 
mate of  the  coast  and  the  relatively  dry  and  exti'eme  climate  of  the 
interioj',  the  first  constituting  the  northei*n  extension  of  the  botanical 
region  of  the  British  Columbian  coast,  the  second  that  of  the  interior 
of  the  same  province.  The  dividing  line  is  found  along  the  higher 
ranges  of  the  Coast  Mountains. 

The  considerable  altitude  of  the  interior  region  also  has  its  influence 
on  the  flora,  but  within  the  limiting  parallels  above  stated,  difference  of 
latitude  produces  a  comparatively  small  effect,  in  consequence  of  the 


*  The  faotfl  included  in  this  note  were  published  substantially  in  their  present  form  in 
Garden  aiid  Forest,  toI.  i,  No.  5,  March  28. 1888. 
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fact  that  the  country  as  a  whole  becomes  lower  to  the  northward  or 
north-westward . 

The  chief  facts  to  be  recorded  with  respect  to  the  distribution  of 
trees  are  those  connected  with  the  northern  limits  of  the  well-known 
West  Coast  species,  the  total  number  of  arboreal  forms  represented  so 
far  north  being  quite  restricted. 

In  the  interior,  which  may  be  treated  as  a  whole,  the  Douglas  fir 
(Pseudotsuga  Dcmglasii),  Engelmann's  spruce  (Picea  JSngelmanni),  the 
hemlock  {Tsuga  Mertensiana)  and  the  red  cedar  {Thuya  gigantea'),  all 
common  and  characteristic  trees  a  few  degrees  of  latitude  to  the  south  7 
are  nowhere  found.  The  white  and  black  spruce  {Picea  alha  and  P. 
nigra),  balsam-fir  {Abies  subalpina),  aspen  {Populus  tremuloides)  and 
Cottonwood  {Popvlus  trichocarpa,  probably  with  P.  balsamifera),  are 
found  in  suitable  localities  over  the  whole  region  east  of  the  Coast 
Mountains,  the  two  first-mentioned  trees  constituting  probably  half 
the  entire  forest  covering  of  the  country. 

The  white  spruce,  along  the  rivere  and  in  sheltered  valleys  and  low 
ground,  eveiywhere  forms  fine  groves  to  the  furthest  northern  point 
reached,  many  trees  attaining  a  diameter  of  two  feet,  tall  and  well 
gi'own.  It  aifoi-ds  lumber  of  very  fair  quality, — the  best  to  be  obtained 
in  the  country.  It  is  found,  with  Abies  subalpina,  at  the  highest  limit 
of  timber, — about  4200  feet, — on  the  inland  mountains.  The  black 
spruce  has  scarcely  received  mention  in  previous  notes  on  the  distri- 
bution of  trees  in  British  Columbia,  but  is  now  known  to  be  abundant 
locally  on  high  plateaux  about  the  region  of  the  Upper  Fraser,  and  in 
the  country  here  specially  described,  grows,  mingled  with  the  white 
spiMice,  in  swampy  situations  and  along  cool,  shady  and  damp  river- 
banks.  It  attains  a  considerable  height,  but  is  never  large  enough  to 
afford  good  lumber.  Abies  subalpina  was  found  wherever  the  upper  limit 
of  trees  on  the  mountains  was  approached,  but  was  not  observed  near 
the  rivers,  except  on  Bennett  Lake  (2150  feet),  neai*  the  head-waters 
of  the  Lewes  River,  in  latitude  60^,  where  it  becomes  very  abundant. 
The  aspen  is  specially  characteristic  of  second-growth  woods  and  of 
dry,  open,  grassy  hill-sides  facing  to  the  southward,  of  which  thei-e 
is  a  great  extent  on  the  Upper  Pelly  and  Lewes.  The  cotton- 
wood  here  represented  is,  so  far  as  the  specimens  brought  back  can 
be  determined,  Populus  trichocarpa,  but  there  is  little  doubt  that  the 
balsam-poplar  also  occurs.  Specimens  six  feet  in  diameter  were  seen 
on  the  Stikine  River  near  the  Coast  Mountains,  but  further  in  the 
interior  the  ti*ee  is  rarely  large  enough  for  the  manufacture  of  dug-out 
canoes,  or,  say,  three  feet  in  diameter. 

Greater  interest,  from  a  botanical  point  of  view,  attaches  to  the  ti*ees 
of  which  the  ranges  are  more  restricted.     The  black  pine  {Pinus  Mwr- 
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rayand)^  perhaps  the  most  common  and  characteristic  tree  of  the  whole  Black  pine, 
interior  of  British  Golambia,  is  also  pretty  widely  distributed  in  this 
noi-thern  region.  It  is  fonnd  in  abundance  on  the  Stikine,  near  the 
Little  Cafiou,  on  the  eastern  side  of  the  Coast  Mountains,  and  thence 
inland,  in  suitable  localities.  It  was  observed  on  the  Dease  and  Upper 
Liard,  and  from  the  mouth  of  the  Dease  (according  to  specimens  sent 
back  by  Mr.  R  G.  McOonnell)  extends  down  the  Liard  to  DeviFs  Port- 
age, some  miles  east  of  the  range  which  appears  to  represent  the 
northern  continuation  of  the  Eooky  Mountains  proper.  Beyond  this 
point  the  Banksian  pine  becomes  charactenstic  of  the  great  valley  of 
the  Mackenzie,  which  is  here  entered,  but  this  tree  does  not  extend  to 
the  west  of  the  Eocky  Mountains.  On  the  head-waters  of  the  Liard 
Pinus  Murrayana  reaches  nearly  to  Finlayson  Lake,  its  most  northern 
source,  but  does  not  occur  on  the  Upper  Pelly,  on  descending  which  it 
was  first  niet  with  in  long.  133°  30'.  From  this  point  down  the  Pelly 
and  up  the  whole  length  of  the  Lewes  to  its  sources  at  the  base  of  the 
Coast  Mountains,  it  was  constantly  noted,  becoming  quite  abundant 
near  the  Lewes  head-waters.  Mr.  W.  H.  Dal  I  gives  the  mouth  of  the 
Lewes  (lat.  62°  47')  as  the  noi-theni  limit  of  this  tree.  *  Cones  were 
brought  back  from  this  place  by  Ketchum,  of  the  Telegraph  Survey 
party,  which  were  sent  by  Mr.  F.  Whymper  to  Sir  J.  Hooker,  who 
determined  them.  (Under  the  name  of  P.  contorta^  from  which  P. 
Murrayana  was  not  at  that  date  separated.) 

My  own  observations  did  not  extend  to  the  north  of  this  point,  down 
the  river,  but  Mr.  McConnell,  who  haa  since  examined  the  lower  river, 
states  that  this  tree  does  not  occur  at  Forty-mile  Creek,  and  that  he 
did  not  observe  it  till  he  reached  the  vicinity  of  old  Fort  Selkirk,  in 
ascending  the  stream,  thus  confiiming  Mr.  Dall's  remark. 

The  known  range  of  the  common  lai'ch  (Larix  Americana)  has,  by  j^^^ 
the  observations  here  reported  on,  been  can*ied  to  the  west  of  the 
Bocky  Mountains.  This  tree  extends  westwaixi  on  the  Dease  Biver  to 
a  point  twenty-two  miles  above  its  mouth,  and  along  the  Liard  and 
Frances  rivers  spreads  northward  nearly  to  Finlayson  Lake,  reaching 
latitude  61°  35'.  Between  the  limits  thus  defined  it  is  quite  abundant, 
and  characteristic  of  cold,  swampy  tracts  and  northern  slopes,  where 
it  grows  with  the  black  spruce.  It  was  looked  for  all  along  the  Pelly, 
but  nowhere  fi)und  either  on  this  river  or  on  the  Lewes.  It  appears 
quite  probable,  however,  that  this  tree  will  eventually  be  proved  to 
characterize  the  sub-arctic  country,  further  to  the  north,  from  the 
Mackenzie  valley  nearly  to  the  shores  of  Behring  Sea,  as  Dall  refera  to 
the  presence  of  a  larch  in  several  places  on  the  Lower  Yukon  (under 

*  AlaakA  and  iU  Reeonroee,  pp.  441-502. 


Digitized  by  VjOOQIC 


188  b 


YUKON  DISTRIOT  AND   BRITISH  COLUMBIA. 


the  names  L,  microcarpa  ?  and  JO.  Dauurica  ?),*  which  can  scarcely 
be  any  other  than  this  species.  Larix  LyaMy  which,  about  the  49tii 
and  51st  parallels  in  the  Eocky  Mountains,  is  the  most  characteristic 
tree  at  the  timber-line,  was  not  anywhere  seen  in  the  region  now  in 
question,  and  would  therefore  appear  to  be  a  relatively  southern  moun- 
tain species. 

Biroh.  The  birch  (Betula  papyriferd)  was  first  seen  on  leaving  the  coast  by 

the  line  of  the  Stikine,  near  Kloochman  Cafion,  thirty  miles  below 
Telegraph  Creek,  some  trees  here  being  two  feet  in  diameter.  It  was 
also  seen  on  the  Dease  Biver,  and  on  the  Liai-d  head-waters  northward 
to  Frances  Lake,  where  it  is  abundant,  but  does  not  occur  on  the 
Upper  Pelly  till  a  point  a  few  miles  beyond  the  131st  meridian  is 
reached.  Below  this,  along  the  Pelly,  it  is  found  with  increasing  fre- 
quency, and  also  occui*8  here  and  there  on  the  Lewes,  though  its  limit 
towaid  the  head-waters  of  this  stream  was  not  noted.  The  birch  never 
in  this  region  forms  extensive  groves,  but  grows  singly  or  in  small 
groups  among  other  trees.  It  is  al:50  found  on  the  Yukon  far  below 
the  confluence  of  the  Porcupine. 

Dwarf  biroh.  Betula  glandulosa,  though  only  a  shrub,  may  be  mentioned  here,  and 
probably  occui's  throughout  the  entire  region.  It  was  fii*st  noted  on 
the  trail  between  Telegraph  Creek,  on  the  Stikine,  and  Dease  Lake. 

Juniper.  The  juniper  {Juniperus  Virginiana)  was  observed  as  a  small  tree,  with 

trunk  six  inches  in  diameter,  in  the  dry  country  in  the  lee  of  the 
Coast  Mountains  at  Telegraph  Creek  on  the  Stikine,  (540  feet),  bat  is 
not  elsewhere  arboreal. 

Alder.  The  alder,  (probably  Alnus  rubra)  and  one  or  more  species  of  willows, 

become  small  trees  along  some  of  the  rivei*s  of  the  interior.  The  alder 
was  noted  as  specially  abundant  and  large  on  the  Upper  Pelly. 

SerTioe-berry.  The  sei-vice-berry  (AmelancMer  alnifoUa),  as  a  low  shrub,  was  also 
noted  in  the  vicinity  of  Telegraph  Creek,  and  was  there  in  full  flower 
on  May  24th.  It  was  again  seen,  to  the  east  of  the  Cassiar  Mountains,  in 
the  valley  of  the  Dease  (about  2400  feet),  on  June  22nd,  somewhat  more 
advanced  than  at  the  fii-strmentioned  locality,  but  still,  in  the  stage  of 
growth  to  which  it  had  attained  at  this  date,  indicating  a  compara^ 
tively  retarded  summer  in  this  locality.  It  does  not  occur  on  the 
Upper  Liard  or  the  Pelly,  and  was  only  once  again  observed,  on  Tagish 
Lake  (2150  feet),  at  the  head  of  the  Lewes ;  here  also  in  the  diy  lee  of 
the  Coast  Banges.  It  is  here  in  latitude  60""  15',  which  is  believed  to  be 
the  furthest  northern  point  fVom  which  this  species  has  been  recoi*ded 
to  the  west  of  the  Eocky  Mountains.  Fi-om  observations  made  in  the 
Peace  Eiver  region,  and  elsewhere  in  British  Columbia,  it  appears 
that  the  northern  range  of  this  species  nearly  coincides  with  that  of 

*  Alaska  and  its  ResoarceSi  pp.  29-441. 
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the  growth  of  wheat,  and  it  is  interesting  to  note,  in  connection  with 
its  appearance  at  Telegi*aph  Creek,  that  wheat  can  actually  be  grown 
and  ripened  there,  under  the  58th  parallel.  Eloeagnus  argentea  was  also 
noted  at  Telegraph  Greek,  but  was  not  again  seen  till  near  the  mouth 
of  the  Lewes,  on  the  Pelly  Eiver.  In  ascending  the  Lewes  it  was 
observed  in  several  places,  and  always  indicates  a  rather  dry  climate. 

As  already  stated,  the  timber-line,  or  upper  limit  of  the  growth  of  Timber-line, 
forest,  on  the  mountains  of  the  interior,  in  the  vicinity  of  the  water- 
shed between  the  Liard  head-waters  and  those  of  the  Pelly  in  lat. 
61°  30',  was  found  to  be  at  about  4200  feet.  At  a  similar  distance  from 
the  Pacific  Coast,  in  the  corresponding  range  of  the  mountains,  in  lat. 
51°  30',  the  same  line  is  found  at  about  7000  feet,  showing  a  descent  to 
the  north  of  2800  feet  in  ten  degrees  of  latitude,  or  about  280  feet  in 
each  degree. 

It  is  generally  stated  that  the  influence  of  the  warm  waters  of  the  Chaoge  due  to 
Pacific  Gulf  Stream,  striking  the  northern  part  of  the  West  Coast  and  coast. 
flowing  southward  along  it,  is  such  as  to  piXKlnce  a  nearly  similar  cli- 
mate and  flora  from  the  Straits  of  Fuca  far  to  the  north.  While  this 
is  true  in  a  general  way,  it  is  a  mistake  to  suppose  that  no  effect  is 
produced  by  the  increasing  latitude.  The  most  marked  change  of 
climate,  as  indicated  by  the  arboreal  vegetation,  nearly  coincides  with 
Dixon  Entrance,  on  the  54th  parallel.  The  forest  north  of  this  point 
is  generally  inferior  in  growth,  and  the  quantity  of  marketable  timber 
is  much  smaller.  The  red  cedar  (Thuya  gigantea)  is  not  found  in  any 
abundance  north  of  the  latitude  of  the  mouth  of  the  Stikine  River,  and  Jf»jjjg?  ^^'Jjjj^ 
though  closely  looked  for  along  the  coast  in  the  vicinity  of  Lynn 
Canal,  no  single  specimen  of  it  was  detected  there.  It  is  confined  to 
the  mouth  of  the  Stikine  River,  and  does  not  follow  up  this  low  valley 
for  any  distance  inland.  The  yellow  cedar  (TAiiya  excelsa)  scarcely 
reaches  Sitka,  and  is  not  anywhere  found  among  the  inner  islands  near 
the  entrance  to  Lynn  Canal.  The  alder  (Alnu$  rubra)  forms  groves 
along  the  shore  at  least  as.  far  north  as  latitude  59®.  The  westeni  crab- 
apple  {Pyrus  rivularis)  occura  here  and  there  as  far  north  as  Lynn 
Canal.  The  broad-leaved  maple  {Acer  macrophyllum)  may  reach  lati- 
tude 56°  on  the  Alaskan  coast,  as  stated  by  Prof.  Sargent,*  but  was  not 
observed  by  me,  and  must  be  quite  rare.  North  of  the  Prince-of- Wales 
Archipelago,  eight- tenths  of  the  entire  forest  of  the  coast  region  con- 
sists of  the  single  species,  Menzie's  spruce  (Picea  Sitchensis).  Pinus 
cantorta  was  noted  at  the  head  of  Lynn  Canal  and  elsewhere  along  the 
coast.  Here  also,  in  the  valley  of  the  stream  on  the  south  side  of  the 
Chilkoot  Pass,  by  which  the  Coast  Mountains  are  crossed,  Tsuga 
Pattaniana  grows  to  a  fair  size.    It  is  found  also  within  a  few  hundred 

*  Report  on  the  Foresta  of  North  America,  U.  S.  10th  Censiu,  p.  47. 
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feet  of  the  summit  of  the  pass,  at  an  altitude  exceeding  3000  feet^ 
in  a  prostrate  form,  but  still  frequently  bearing  cones.  Abies  amaMlis  (t) 
was  noted  in  the  valley  of  the  west  slope  of  the  pass,  and  occurs  along 
Lynn  Canal  and  elsewhere  on  the  coast. 

The  devil*8-club  {Fat&ia  horrida),  a  plant  most  characteristic  of  an 
atmosphere  saturated  with  moisture,  is  not  anywhere  seen  in  this  part 
of  the  interior  country,  but  was  met  with  in  the  valley  to  the  west  of 
the  Chilkoot  Pass,  and  ascends  the  Stikine  valley  to  a  point  a  few  miles 
above  the  Kloochman  CaiLon. 

Note. — The  approximate  limits  of  several  species  of  trees,  etc.,  are 
indicated  on  the  Index  Map  attached  to  this  report. 
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NOTES  ON  THE  INDIAN  TEIBES  OF  THE  YUKON  DISTRICT 

AND  ADJACENT  NORTHEBN  PORTION  OF  BRITISH 

COLUMBIA. 

Sach  information  as  I  have  been  able  to  obtain  during  oar  journey  Renon 
respecting  the  Indian  tribes  of  the  extreme  northern  portion  of  British  *°°  ^  ' 
Columbia  and  the  adjacent  Yukon  District,  are  given  in  the  following 
pages.  Between  the  northern  edge  of  the  ethnological  map  of  British 
Columbia  prepared  by  Dr.  Tolmie  and  myself  in  1884,*  and  the  known 
portion  of  the  area  of  Mr.  W.  H.  I^alFs  similar  mdp  of  Alaska  and 
adjacent  regions,t  a  great  gap  has  existed,  which  I  had  proposed  to 
endeavor  to  fill  in  connection  with  the  work  of  the  Yukon  Expedition. 
"While  this  intention  has  been  very  imperfectly  executed,  owing  to 
various  causes  not  necessary  here  to  particularize,  but  especially  to 
to  the  fact  that  during  a  great  part  of  our  journey  we  met  with  neither 
Indians  nor  whites  from  whom  information  might  have  been  obtained, 
it  is  felt  that  any  facts  on  the  Indians  of  the  district  possess  some 
value,  not  alone  from  a  scientific  point  of  view,  but  also  in  their 
bearing  on  the  Indian  question  from  an  executive  standpoint. 

Throughout  the  more  southern  portion  of  British  Columbia,  a  differ- inland  and 
ence  of  the  most  marked  kind  is  everywhere  found  as  between  the  *"*  Indiana, 
maritime  Indians  of  the  coast  and  the  inland  tribes.  While  this  differ^ 
ence  is  largely  one  of  habit  and  mode  of  life,  it  is  also  almost  every- 
where coincident  with  radical  differences  in  language ;  the  natural 
tendency  to  divei*sity  as  between  coast-inhabiting  fishermen  and  roam- 
ing hunters  being  intensified  and  perpetuated  by  the  great  barrier  of 
the  Coast  Ranges.  Only  upon  certain  routes  of  trade  which  have 
existed  between  the  coast  and  the  interior  is  this  striking  diversity  to 
some  extent  broken  down.  The  Eraser,  the  Skeena,  the  Nass  and — in 
the  region  here  specially  refeiTcd  to — the  Stikine  and  the  passes  at  the 
head  of  Lynn  Canal,  constitute  the  most  important  of  these  routes. 

From  Dixon  Entrance   noi*thwai*d,  with  the   exception  of  certain  rni]inkit 
small  outlying  colonies  of  the  Haida  on  Prince-of-Wales  Island,  the 

*  Gomi>aratiy6  Voeabularies  of  the  Indian  Tribes  of  BriUflh  Columbia.  18tt4. 
t  Contributions  to  North  American  Ethnology,  Vol.  i. 
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Coast  Indiaus  are  undoubted  Thlinkit,  forming  a  series  of  contiguous 
and  more  or  less  closely  allied  bands  or  tribes,  between  which  the 
diversity  in  language  is  small.  The  inland  Indians,  on  the  contrary, 
belong  to  the  great  Tinn^  family.  On  the  Stikine,  as  explained  below, 
a  certain  overlapping  of  these  two  races  has  occurred ;  and  to  the  north, 
the  Tagish,  a  branch  of  the  Thlinkit,  extend  a  considerable  distance 
inland  into  the  basin  of  the  Lewes,  as  now  first  ascertained.  The 
interior  Indians  are  collectively  known  on  the  coast  as  "  Stick  Indians," 
and  the  fact  that  this  name  is  also  applied  to  the  Tagish,  in  consequence 
of  their  situation  and  habits  being  like  those  of  the  Tinn^,  explains  the 
cii*cumstance  that  they  have  heretofore  been  confounded  with  that 
people. 

Tinn^.  Respecting  the  Thlinkit  of  the  coast  I  am  unable  to  add  anything  of 

value  to  what  has  already  been  published.  In  what  follows  regarding 
the  inland  Indians,  the  several  tribes  are  taken  up  in  the  order  in 
which  they  were  met  with  on  our  line  of  travel. 

The  region  included  between  the  Coast  Eanges  and  the  Eocky  Moun- 
tains, to  the  south  of  that  here  reported  on,  and  in  which  are  the  head- 
waters of  the  Skeena,  Fraser  and  Peace  rivers,  is  inhabited  by  two 
great  divisions  of  the  Tinn^  people,  designated  on  the  map  before 
referred  to,  as  Takulli  and  Sikani.  These  main  divisions  comprise  a 
large  number  of  small  tribes  or  septs.  Since  the  publication  of  the  map, 
I  have  ascertained  that  these  divisions  are  known  to  the  people  them- 

T^i-tan  selves  as  Tah-khl  and  Al-ta'-tin  respectively.   The  division  of  the  Tinn^ 

met  with  on  ascending  the  Stikine  is  named  Tahl-tan,  and  consists  of  the 
Tab  1- tan  people  proper  and  the  Taku.  These  Indians  speak  a  language 
very  similar  to  that  of  the  Al-ta'-tin,  if  not  nearly  identical  with  it, 
and,  so  far  as  I  have  been  able  to  learn,  might  almost  be  regarded  as 
forming  an  extension  of  the  same  division.  They  appear  to  be  less 
closely  allied  by  language  to  the  Kaska,  with  which  people  they  are 
contiguous  to  the  eastward. 

Their  teiritoiy.  The  Indian  village  near  the  Tahl-tan  or  First  North  Fork  of  the 
Stikine,  is  the  chief  place  of  the  Tahl-tan  Indians,  and  here  they  all 
meet  at  certain  seasons  for  feasting,  speech-making  and  similar  pur- 
poses. The  Tahl-tan  claim  the  hunting-grounds  as  fai*  down  the 
Stikine,  coastward,  as  the  mouth  of  the  Iskoot  River,  together  with  all 
the  tributaries  of  the  Iskoot  and  some  of  the  northei*n  sources  of  the 
Nass,  which  interlock  with  these.  Their  territory  also  includes,  to  the 
south,  all  the  head-waters  of  the  main  Stikine,  with  parts  of  adjacent 
northern  branches  of  the  Nass.  Eastward  it  embraces  Dease  Lake, 
and  goes  as  far  down  the  Dease  River  as  Eagle  Creek,  extending  also 
to  the  west  branch  of  the  Black  or  Turnagain  River.  It  includes  also 
all  the  northern  tributaries  of  the  Stikine,  and  the  Tahl-tan  River  to 
its  sources. 
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The  Taku  form  a  somewhat  distinct  branch  of  the  Tahl-tan,  though  TakuindiAn 
they  speak  the  same  dialect.  They  are  evidently  the  people  refeiTed 
to  by  Dal  1  as  the  Tflh'-ko-tin'-neh.*  They  claim  the  whole  drainage- 
basin  of  the  Taku  Eiver,  together  with  the  upper  portions  of  the 
streams  which  flow  northward  to  the  Lewes  ;  while  on  the  east  their 
hunting-grounds  extend  to  the  Upper  Liard  Eiver,  and  include  the 
valleys  of  the  tributary  streams  which  join  that  river  from  the  west- 
ward. They  are  thus  bounded  to  the  south  by' the  Tahl-tan,  to  the 
west  by  the  coast  Taku  (Thlinkit),  to  the  north-west  by  the  Tagish, 
and  to  the  east  by  the  Easka. 

The  territorial  claims  of  the  Tahl-tan  and  Stikine  Coast  Indians  Rights  of  ooast 
(Thlinkit)  overlapped  in  a  very  remarkable  manner,  for  while,  astSbel? 
above  stated,  the  former  hunt  down  the  Stikine  valley  as  far  as  the 
Iskoot,  and  even  beyond  that  point,  the  latter  claimed  the  salmon- 
fishery  and  berry-gathering  grounds  on  all  the  streams  which  enter 
the  Stikine  between  Shdk*s  Creek  (four  miles  below  Glenoi*a)  and 
Telegraph  Ci'eek,  excepting  the  First  South  Fork,  where  there  is  no 
fishery.  Their  claim  did  not  include  Telegraph  Creek  nor  any  part  of 
the  main  river  ;  nor  did  it  extend  to  the  Clearwater  Eiver  or  to  any  of 
the  tributaries  lower  down.  In  whatever  manner  the  claim  to  thase 
streams  may  have  been  acquired,  the  actual  importance  of  them  to  the 
Coast  Indians  lay  in  the  fact  that  the  ai*id  climate  found  immediately 
to  the  east  of  the  Coast  Eanges  enabled  them  to  diy  salmon  and 
berries  for  winter  precision,  which  is  scarcely  possible  in  the  humid 
atmosphere  of  the  coast  region. 

The  strict  ideas  entertained  by  the  Indians  here  with  respect  to  ter- 
ritorial rights  is  evidenced  by  the  fact  that  the  Indians  from  the  mouth 
of  the  Nass,  who  have  been  in  the  habit  of  late  yeara  of  coming  in  sum- 
mer to  work  in  the  gold  mines  near  Dease  Lake,  though  they  may  kill 
beaver  for  food,  are  obliged  to  make  over  the  skins  of  these  animals  to 
the  local  Indians.  Thus,  while  no  objection  is  made  to  either  whites  or 
foreign  Indians  killing  game  while  travelling,  trapping  or  hunting  for 
skins  is  resented.  In  1880  or  1881  two  white  men  went  down  the 
Liard  Eiver  some  distance  to  spend  the  winter  in  ti*apping,  but  were 
never  again  seen,  and  there  is  strong  circumstantial  evidence  to  show 
that  they  were  murdered  by  the  local  Indians  there. 

On  the  Stikine,  as  in  the  case  of  other  rivers  and  passes  forming  Trade  between 
routes  between  the  coast  and  the  interior,  the  Coast  tribes  assumed  thoi^rio" 
part  of  middle-men  in  trade,  before  the  incursion  of  the  miners  bi*oke  up 
the  old  arrangements.     The  Stikine  Indians  allowed  the  Tahl-tan  to 
trade  only  with  them,  receiving  furs  in  exchange  for  goods  obtained 
on  the  coast  from  the  whites.    The  Tahl-tan,  in  turn,  carried  on  a 

*  ContributioDB  to  North  American  Ethnology,  rol.  i. 
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similar  trade  with  the  Easka,  their  next  neighbora  inland.  The  right 
to  ti-ade  with  the  Tahl-tan  was,  in  fact,  restricted  by  hereditary  cus- 
tom to  two  or  three  families  of  the  Stikine  Coast  Indians. 

With  the  exception  of  the  houses  already  referred  to  as  constituting 
the  Tahl-tan  village,  and  some  othei*s  reported  to  exist  on  the  Taku, 
the  residences  and  camps  of  these  people  are  of  a  veiy  temporaiy  char- 
acter, consisting  of  brush  shelters  or  wigwams,  when  an  ordinary  cot- 
ton tent  is  not  employed.  We  noticed  on  the  Tahl-tan  Eiver  a  couple 
of  square  brush  houses  formed  of  poles  interlaced  with  leafy  branches. 
These  were  used  during  the  salmon-fishing  season.  At  the  same  place 
there  were  several  graves,  consisting  of  wooden  boxes  or  small  dog- 
kennel-like  erections  of  wood,  and  near  them  two  or  three  wooden 
monumental  posts,  rudely  shaped  into  ornamental  (?)  forms  by  means 
of  an  axe,  and  daubed  with  red  ochre. 

On  attaining  the  chieftaincy  of  the  Tahl-tan  tribe,  each  chief  assumes 
the  ti*aditional  name  Na-nook,  in  the  same  manner  in  which  the  chief 
of  the  Coast  Indians  at  the  mouth  of  the  Stikine  is  always  named  Sh^k 
or  Shake. 

The  Tahl-tan  Indians  know  of  the  culture-  or  creation-hero  Us-tas, 
and  relate  tales  concerning  this  mythical  individual  resembling  those 
found  among  the  Tinn^  tribes  further  south,  but  I  was  unable  to  com- 
mit any  of  these  to  writing.  Amongst  many  other  superstitions,  they 
have  one  referring  to  a  wild  man  of  gigantic  stature  and  supernatural 
powers,  who  is  now  and  then  to  be  found  roaming  about  in  the  summer 
season.  He  is  supposed  to  haunt  specially  the  vicinity  of  the  Jskoot 
Biver,  and  the  Indians  are  much  afraid  of  meeting  him. 

Between  the  Tahl-tan  and  the  Indians  inhabiting  the  Upper  Nass^ 
there  has  been  a  feud  of  long  duration,  which  is  even  yet  outstanding. 
There  is  much  difficulty  in  settling  such  feuds  when  life  has  once  been 
sacrificed,  as  they  assume  the  character  of  a  vendetta,  a  strict  account 
being  kept,  which  must  be  balanced  by  the  killing  of  an  equal  number 
on  each  side  before  lasting  peace  is  possible.  The  account  of  the  fend 
here  refen*ed  to  is  derived  from  Mr.  J.  C.  Callbreath,  who  has  been  at 
some  pains  to  ascertain  the  circumstances.  It  may  serve  to  illustrate 
the  nature  of  the  intertribal  "wars"  carried  on  in  the  sparaely  inhab- 
ited region  of  the  interior. 


*  We  are  nnfortanately  without  precise  information  as  to  the  tribal  divisions  of  the  Indians 
of  the  Nass.  Atcording  to  the  late  Dr.  Tolmie,  who  had  long  resided  at  Fort  Simpson,  in  the 
vicinity  of  the  Nass,  the  people  about  the  mouth  of  the  river  are  named  Niska  (sometimes  writ- 
ten Naskar),  while  further  up  the  river  are  the  Nitaw&Iik  (Tinn^  ?).  (Comparative  VocabularieSt 
p.  113  B.)  It  is  probably  the  people  so  designated  who  come  in  contact  with  the  Tahl-tan,  but  in 
the  meantime  I  prefer  to  call  them  merely  Nass  Indians.  The  statement  above  quoted,  how- 
ever, does  not  tally  with  that  made  to  G.  Gibbs  by  Celestine  Osier,  a  Tshimsian  half-breed,  ue., 
that  to  the  northward  of  the  tribe  inhabiting  the  Nass  was  a  tribe  named  Nis-kah.  (Contri- 
butions to  North  American  Ethnology,  roL  i,  p.  143.) 
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For  a  long  period  preceding  1856  there  had  been  peace  between  the  S*?f  ^•^''•^ 
Tahl-tan  and  Nass  Indians,  but  in  or  about  that  year  the  latter,  follow- N«m. 
ing  up  one  of  the  branches  of  the  Nass  Siver  into  Tahl-tan  territory, 
killed  two  individuals  of  that  tribe,  who  happened  to  be  men  of  import- 
ance. Two  or  three  years  later,  the  Tahl-tan  found  an  opportunity  of 
killing  in  retaliation  four  of  the  Nass.  In  1861,  the  year  preceding  the 
fii*8t  gold  ex(*itement  on  the  Stikine,  a  peace  having  been  meanwhile  con- 
cluded, the  Nass  Indians  induced  some  of  the  Tahl-tan  to  visit  them  in 
their  own  countiy,  a  short  distance  from  the  recognized  boundary,  at  a 
place  named  Yak'Whik,  which  is  the  furthest  up  fishery  of  the  Nass 
Indians,  and  at  which  they  have  a  large  house.  The  Nass  people  then 
persuaded  two  of  the  Tahl-tan  men  to  return  some  distance  into  the 
Tahl-tan  country,  ostensibly  that  they  might  bring  their  friends  to  en- 
gage in  a  peace  talk  and  dance,  two  of  the  Nass  Indians  accompanying 
them.  The  Nass,  however,  killed  both  Tahl-tan  Indians  the  fii*st 
night  out,  and  then  turned  back.  When  they  arrived  at  the  house,  the 
remaining  Tahl-tan  men  were  killed  and  their  women  (seven  in  num- 
ber) and  children  (three  boys)  were  made  prisoners.  Two  of  the 
women,  with  one  of  the  boys,  however,  escaped  and  eventually  found 
their  way  back  to  their  friends.  Another  of  the  women  was  after- 
wards brought  up  the  Stikine  and  redeemed  by  her  people.  Two  more 
have  since  died  in  the  Nass  country,  and  one  still  remains  there  as  a 
slave.  The  last  event  in  connection  with  this  feud  occurred  in  1863  or 
1864,  when  the  Tahl-tans  raided  into  the  Nass  country  and  waylaid  a 
man  and  woman  with  three  children.  The  adults,  with  two  of  the 
children,  were  left  for  dead,  but  the  man  afterwards  recovered 
conBciousness  and  managed  to  get  home.  One  of  the  children  was  not 
harmed  and  has  since  grown  to  manhood,  and  is  known  to  be  meditat- 
ing revenge  on  the  Tahl-tan  people. 

Notes  an  the  Tahl-tan  Indians  by  Mr.  J.  C.  Callbreath. 

The  following  account  of  the  principal  characteristics  of  the  Tahl-tan 
Indians  has  been  kindly  drawn  up  at  my  request  by  Mi\  J.  C.  Call- 
breath,  who  has  spent  many  years  among  these  people.  The  general 
order  followed  is  that  of  the  Circular  of  Enquiry  issued  by  the  Com- 
mittee of  the  British  Association  on  the  North-western  tribes  of  the 
Dominion  of  Canada.  In  transcribing  Mi*.  Callbreath 's  notes  some  un- 
important verbal  alterations  only  have  been  made. 

Maximum  stature  about  5  feet  7^  inches.   Maximum  girth  about  the  Measnremante 
chest  37  inches.    Legs  and  thighs  well  muscled.    Arms  rather  light. 
As  a  rule  full  chested.    Heads,  unlike  the  coast  tribes,  small.    Feet 
and  hands  generally  small,  as  are  also  the  wrist  and  ankle,  especially 
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in  the  women.  We  sell  more  No.  2  women's  and  No.  6  men's  shoes 
than  any  other  size  [representing  a  length  from  toe  to  heel  of  8f  inehes 
and  10  inches  respectively].  In  hats  for  the  Indian  trade  we  take 
nothing  ahove  No.  7  [equal  to  circumference  of  22  inches]. 

The  trunk  is  generally  long  and  the  legs  short, — the  former  nearly 
always  straight,  with  small  waist  and  broad  hips,  the  latter  usually 
cui-ved  or  crooked,  a  circumstance  which  appears  to  be  due  to  too  early 
walking  and  carrying  packs  by  the  children.  Brain-capacity  small, 
head  round,  forehead  low  and  bulging  immediately  above  the  eyes,  but 
generally  broad. 

The  half-breeds  are  more  like  the  father,  and  three  generations  where 
the  father  is  in  every  case  white,  seem  to  obliterate  all  trace  of  Indian 
blood.  If  the  case  were  reversed  and  the  male  parent  in  all  cases  an 
Indian,  the  result  might  be  different.  Have  never  seen  or  heard  of  an 
albino  among  them.  Their  most  common  ailments  are  pulmonary 
consumption  and  indigestion.  The  former  caused  by  careless  and  un- 
necessaiy  exposure,  the  latter  by  gorging  and  drinking  at  their 
periodical  feasts.  They  have  other  diseases  peculiar  to  themselves, 
induced,  as  I  believe,  by  imagination  or  thi'ough  fear  of  the  medicine- 
men  or  witches. 

Their  acuteness  of  sight,  hearing  and  smell  are  great,  but  I  do  not 
believe  racial.  Practise  and  training  as  hunters,  render  them  pro- 
ficient in  these  respects.  Their  eyes  fail  early,  and  are  even  more 
liable  to  disease  than  those  of  whites.  It  is  rare  to  meet  a  man  of  fifty 
among  them  with  sound  eyes.  Snow  and  sun  together,  with  smoky 
dwellings,  probably  explain  this.  The  children  ai*e  cunning  and  clever 
when  young,  more  so  than  those  of  the  white  race,  but  grow  dull  as 
they  age. 

I  have  never  seen  anything  like  gesture-language  among  them,  and 
will  not  attempt  a  description  of  their  common  tongue,  except  to  say 
that  I  can  see  no  similarity  in  it  to  that  of  the  Chinese,  with  whom  I 
have  had  intercourse  to  a  considerable  extent  for  the  past  forty  year's. 

They  reckon  time  by  moons,  and  now  seem  to  rely  more  on  what  the 
whites  may  tell  them  as  to  the  coming  of  winter  orspritig,  than  on 
their  own  knowledge.  The  stone  age  is  now  scarcely  more  than  a 
tradition,  though  they  know  of  the  time  when  they  had  no  iron,  axes, 
knives,  guns  or  the  like.  Stone  knives,  adzes,  and  sledges  or  hammers, 
have  been  found  by  the  miners  from  time  to  time,  and  it  is  said  that  the 
sledges  were  used  for  killing  slaves  on  certain  occasions,  as  well  as  for 
braining  bears  in  their  hibernating  dens. 

I  cannot  learn  that  these  Indians  ever  used  copper  before  its  intro- 
duction by  the  whites.  Yarn  is  spun  from  the  wool  of  the  mountain 
goat  (not  the  mountain  sheep  or  big-horn)  and  is  woven  into  excellent 
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blankets  which  are  highly  coloured  and  ornamented.  The  process  of 
boiling  water  with  hot  stones  in  baskets  or  wooden  bowls  was  formerly 
<}ommoD. 

The  dances  of  the  Tahl-tan  are  tame  affairs  compared  with  those  of  Dances, 
the  Coast  tribes.  Masks  representing  birds  or  beara  are  sometimes 
worn  on  these  occasions.  Their  musical  propensities  and  capabilities 
are,  however,  considerable.  In  their  dances  they  use  the  common 
Indian  drum,  known  all  over  the  continent.  No  athletic  games  are 
practised.  Kinship,  so  far  as  marriage  or  inheritance  of  property  Kinship, 
goes,  is  with  the  mother  exclusively,  and  the  father  is  not  considered  a  ~ 
relative  by  blood.  At  his  death  his  children  inherit  none  of  his  pro- 
pei'ty,  which  all  goes  to  the  relatives  on  his  mother's  side.  Even  though 
a  man's  father  or  his  children  might  be  starving,  they  would  get  none 
of  his  property  at  his  death'.  I  have  known  an  instance  where  a  rich 
Indian  would  not  go  out  or  even  contribute  to  send  others  out  to  search 
for  his  aged  and  blind  father  who  was  lost  and  starving,  in  the  moun- 
tains. Not  counting  his  father  as  a  relative,  he  said, — ^'Let  his  people 
go  and  search  for  him."  Yet  this  man  was  an  over-average  good 
Indian.  They  seem  to  have  no  inherent  good  qualities  which  will 
overcome  the  vicious  and  unnatural  rules  and  customs  of  their  tribe. 
Although  the  son  thus,  in  many  cases,  seems  to  have  no  regaM  for  his 
father,  the  latter  generally  has  a  parent's  love  for  the  son,  and  desires 
to  see  him  do  well. 

The  whole  tribe  is  divided  into  two  casts.  Birds  and  Bears,  A  man  Totems, 
who  is  a  BLi*d  must  marry  a  Bear  and  his  children  belong  to  the  Bii-ds, 
but  the  Beara,  bis  mother's  people,  inherit  all  his  effects.  The  right  to 
hunting-grounds  is  inherited.  A  Bear  mariying  a  Bird  may  go  to  the 
Bii'ds  hunting-ground,  that  is  to  the  hunting-ground  belonging  to  the 
particular  family  of  Birds  into  which  he  has  married,  or  he  may  stay 
on  his  own  hunting-ground  belonging  to  his  particular  Bear  family, 
which  he  inherited  from  his  mother.  His  children,  however,  by  his 
Biixl  wife  or  wives,  after  becoming  adult,  cannot  i-esort  to  his  hunting- 
ground.  His  children,  both  male  and  female,  being  Birds,  must  marry 
Seal's.  They  might,  if  males,  many  his  full  sister,  who  being  a  Bear 
is  not  counted  a  relative,  and  thus,  through  her,  inherit  a  right  to  her 
father's  old  hunting-ground.  In  some  cases,  when  such  proprietary 
rights  are  valuable,  and  the  father  is  anxious  that  his  son  should  be 
able  to  claim  the  old  homestead  or  hunting-ground,  such  an  ai-range- 
ment  is  made.  The  son  may  be  eighteen  and  his  father's  sister  (his 
aunt)  may  be  fifty,  but  such  dispaiity  in  age  is  of  no  consequence  at  all. 
The  son's  wish  is  to  secure  his  title.  He  may  forthwith  take  another 
young  wife  to  please  his  fancy. 
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A  man's  female  children  are  as  much  his  property  as  his  gun  and  he 
sells  them  to  whom  he  pleases  without  consulting  their  feelings  at  aU. 
The  vendor  sometimes  gets  his  pay  at  once,  sometimes  by  installments, 
and  if  the  installments  are  not  paid,  he  may  take  back  his  daughter 
with  her  children  as  well.  If,  however,  the  husband  pays  for  his  wife 
in  full,  the  vendor  is  held  sti-ictly  to  his  bargain  in  respect  to  supply- 
ing a  wife,  and  should  the  first  die  and  ho  have  any  more  eligible 
daughters,  one  of  these  must  take  her  place,  and  that  without  any 
additional  compulsoiy  payment.  Thus,  for  instance,  a  man  of  fifty 
may  buy  a  young  wife  of  fifteen  (a  not  uncommon  occurrence)  and  pay 
for  her  in  full.  Ten  years  afterward  the  young  wife  may  die,  and  if 
there  be  another  unsold  sister,  that  sister,  according  to  their  laws,  must 
take  her  place  without  any  compensation,  unless  it  be  voluntary.  The 
husband  always  evinces  a  high  regard  for  his  wife's  parents  and 
never  tires,  if  able  to  do  so,  of  making  them  presents. 

A  chief's  son  has  no  right  to  his  father's  title  or  any  claim  to  rule  by 
virtue  of  his  being  the  son  of  the  chief,  although  the  tribe  may  choose 
him  as  their  chief.  A  chiefs  brother  (full  or  half)  or  his  sister's  child, 
is  the  legal  heir,  but  his  right  must  be  sanctioned  by  a  majority  of  the 
tribe,  and  the  oflSce  frequently  passes  to  whoever  has  most  property  to 
give  away. 

All  the  Indians  are  very  miserly,  and  they  often  go  hungry  and  naked 
for  the  purpose  of  saving  up  blankets,  guns,  etc.,  with  which  to  make  a 
grand  "  potlatch  "  (donation  feast)  to  their  friends.  This  secures  them 
consideration  and  a  position  in  the  tribe.  Practically  very  few  of  the 
men  have  more  than  a  single  wife.  When  a  man  has  two  wives,  the 
younger,  if  she  be  sound  and  lively,  is  the  head.  Separation  and 
divorce  is  easy  and  requires  no  formal  act,  but  if  a  man  should  send 
away  his  wife,  on  whose  hunting-grounds  he  may  have  been  staying, 
he  must  leave  her  inherited  hunting-ground,  unless  he  has  another  wife 
who  has  a  right  to  the  same  ground.  These  hunting  grounds  are 
extensive  and  are  often  possessed  in  common  by  several  families. 

The  laws  are  based  on  the  principle  that  any  crime  may  be  condoned 
by  a  money  payment.  If  a  man  should  kill  another,  he  or  his  friends 
must  pay  for  the  dead  man^-otherwise  he  himself  or  one  of  his  friends 
must  be  killed  to  balance  the  account. 

The  vicious  and  unnatural  practices  of  these  people  appear  to  be 
traceable  in  all  cases  to  the  teaching  of  their  medicine-men  or  witches, 
in  whom  they  believe  implicitly.  Their  religious  belief  was  simply 
what  their  medicine-men  might  lay  down  for  them  from  time  to  time, 
the  idea  of  a  Supreme  Being,  being  very  obscure,  if  not  altogether 
wanting. 
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They  have  no  war  chiefs,  and  I  cannot  find  that  they  over  had  a  War», 
general  war  with  any  other  tribe.  Some  families  have  had  and  are 
yet  having  trouble  with  families  of  other  tribes  whom  thej'  claim  en- 
croach on  their  hunting-grounds.  These  families  fight  it  out  among 
themselves  by  waylaying  and  mui-dering  each  other,  but  there  it  ends 
without  producing  any  inter-tribal  war. 

Gratitude  and  charity  seem  to  bo  foreign  to  the  natures  of  these  jj^j^^^^jg^^j 
people,  A  man  often  gives  away  all  he  has  to  his  friends,  but  it  is  for  *'**'*• 
purposes  of  personal  aggrandizement,  and  his  father,  mother  or  sister 
may  be  sick,  freezing  or  starving  within  sound  of  his  voice.  His 
presents  bestowed  upon  those  who  are  sti'ong  and  above  want  bring  him 
distinction,  which  is  his  only  object.  The  young  Indians  are,  however, 
more  humane  and  charitable  than  the  aged. 

The  Tahl-tan  Indians  have  no  totem-poles,  although  they  preserve 
the  family  lines,  and  observe  them  as  strictly  as  do  the  salt-water 
tribes.  They  have  no  fear  of  death  except  from  dread  of  the  pain  of 
dying,  and  this  is  very  much  lessened  if  they  have  plenty  of  goods  to 
leave  to  their  friends.  They  are  very  stoical,  and  not  emotional,  in 
any  sense.  I  have  never  seen  «ne  of  them  tremble  or  quake  with  fear 
or  anger.  There  is  a  belief  propagated  by  their  medicine-men  oi* 
witches  that  the  otter  gets  inside  of  their  women  and  remains  there 
until  death,  sometimes  causing  deaAi  by  a  lingering  illness  unlike  any- 
thing I  have  ever  seen,  in  other  cases  allowing  the  woman  to  live  on  till 
she  dies  from  sotue  other  cause. 


The  name  Kaska  (from  which  that  of  the  district  Cassiar  is  derived*)  Kaska  Indians, 
is  applied  collectively  to  two  tribci  or  bands  occupying  the  country  to 
the  eastward  of  the  Tahl-tan.  I  was  unable  to  learn  that  this  name  is 
recognized  by  these  Indians^themselves,  and  it  may  be,  as  is  often  the 
case  with  names  adopted  by  the  whites,  merely  that  by  which  they  are 
known  to  some  adjacent  tribe.  It  is,  however,  a  convenient  designa- 
tion for  the  group  having  a  common  dialect.  This  dialect  is  different 
from  that  of  the  Tahl-tan,  but  the  two  peoples  are  mutually  intellig- 
ible and  to  some  extent  intermarned.  The  Kaska  are  still  more 
closely  allied  by  language  and  marriage  to  the  Indians  of  the  Lower 
Liard,  who  are  commonly  referred  to  as  the  "  Hudson  Bay  Indians," 
from  the  circumstance  that  they  trade  with  that  company.  Practically 
the  whole  of  the  Kaska  trade  either  at  McDame  Ci*eek  or  at  the  little 
outpost  at  the  mouth  of  the  Dease.    The  entire  number  of  Indians  re- 

*  Mr.  J.  W.  McKay  states,  in  answer  to  a  question  addressed  to  him  on  that  subject,  that  Cassiar 
is  a  corrupt  spelling  of  the  word  Kaska.  Mr.  McKay  further  adds  that  he  has  a  suspioton  that 
the  word  Kaska  is  connected  with  that  ka^ka-met  used  by  the  Stuart  Lake  Indians  to  designate 
dried  beayer  meat,  though  he  has  been  unable  to  confirm  this. 
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Gomposed  of 
twotribei. 


sorting  to  the  first  named  place  is  70.  That  at  the  mouth  of  the  Dease 
94,  made  up  of  23  men,  18  women,  and  53  children.  The  aggregate 
number  of  the  Kaska,  who  inhabit  a  vast  territory,  is  thus  veiy  small. 
To  the  westwai-d,  the  Easka  are  bounded  by  the  Tahl-tau.  They 
hunt  over  the  country  which  drains  to  the  Dease  east  of  McDame 
Creek;  but  north  of  the  sources  of  streams  reaching  the  Dease, 
they  wander  seldom,  if  at  all,  to  the  west  of  the  Upper  Liard.  They 
also  hunt  over  the  basin  of  the  Black  or  Turnagain  Biver,  southwai*d, 
but  not  to  the  head-waters  of  that  stream,  as  the  country  there  is 
claimed  by  the  Al-ta'-tin  ("  Siccanie  ")  of  Bear  Lake  i*egion,  who  have 
lately  returned  to  it  after  having  abandoned  it  for  a  number  of  years. 
Eastward  they  claim  the  country  down  the  Liard  to  the  site  of  Old 
Fort  Halkett,  and  northward  roam  to  the  head  of  a  long  river  (probably 
Smith  Kiver)  which  falls  into  the  Liard  near  this  place,  also  up  the 
Upper  Liard  as  far  as  Frances  Lake,  though  it  would  appear  that  not 
till  recent  years  have  they  ventured  so  far  in  that  direction. 

The  two  cognate  tribes  here  refeiTcd  to  collectively  as  the  Easka  are 
named  respectively,  by  themselves,  Sa-z6-oo-ti-na  and  Ti-tsho-tl-na.  The 
first  occupy  the  corner  between  the  Liafd  and  Dease,  above  referred  to, 
as  well  as  the  country  southward  on  Black  Eiver,  where  they  meet  the 
Bear  Lake  Indians,  named  by  them  Sa^e-loo'-ne.  TheTi-tsho-ti-na  claim 
the  remaining  eastern  half  of  the  !]^aska  country,  and  call  the  Indians 
further  down  the  Liai-d,  below  Fort  Halkett,  A-tsho-to-ti-na.*  These 
are  no  doubt  the  tribes  refeiTcd  to  by  Dall  (following  a  manuscript  map 
by  Mr.  Boss,  of  the  Hudson  Bay  Company)  as  the  Ach6'-to-tin'-neh  and 
Dabo'-tenft'  respectively. f  The  latter  are,  however,  I  believe,  distinct 
from  the  "  Siccanie  "  or  Al-ta-tin  proper.  The  number  stated  for  the 
Indians  trading  at  the  mouth  of  the  Dease,  probably  includes  some 
individuals  properly  referable  to  the  tribe  just  mentioned.  The  Indians 
from  Pelly  Eiver  also  sometimes  come  to^he  same  place  to  trade,  but 
are  not  included  in  the  enumeration,  and  occasionally  a  few  Taku  or 
Tagish  wander  so  far,  following  the  trail  eastward  from  Lake  Marah 
on  the  Lewes.J 

The  Ti-tsho-tl-na  call  the  Pelly  Eiver  people  Ta-koos-oo-ti-na  and 

designate  those  beyond  there  again  by  the  term-Ai-ya'-na. 

Charaoteruti^.     The  Easka  have  the  reputation  of  being  a  very  timid   people,  and 

they  are  rather  undersized  and  have  a  poor  physique.     They  are  lazy 

and  untrustworthy.     Wo  met  practically  the  entire  tribe  of  the  Ti- 

•  Er^ttchl-ottinft  or  Ndu-tchd-ottin^  (?)  of  Petitot  in  Bui.  Soc.  Geog.,  1876. 

t  Contribations  to  North  American  Ethnology .  vol.  i. 

I  Mr.  Campbell,  in  answer  to  my  enquiries*  states  that  there  were  no  leading  tribes,  under 
chiefs,  in  his  time  on  the  Upper  Liard»  but  scattered  family  bands  only.  These  included  the 
"  Bastard  "  tribe  or  family,  the  **  Thlo-oo-chassies  **  and  the  "  Nahanies  of  the  Mountains,"  the 
last-named  trading  indifferently  on  either  side  of  the  mountains,  but  being  quite  a  different  raoe 
from  the  Nahanies  of  the  Stikine  (Tahl-tan). 


Name^ofthe 
tribes.  iML  >- 
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tsho-ti-na  at  the  little  post  at  the  moath  of  the  Dease,  and  their 
curiosity  proved  to  be  very  embaiTasiDg.  Mr.  Egnell,  who  was  in 
charge  of  the  post,  excused  it  by  explaining  that  they  had  never  seen 
so  many  Whites  together  before,  the  number  being  nine  in  all,  includ- 
ing OTir  party,  Mr.  Egnell  himself  and  Mr.  McDonald,  of  the  Hudson 
Bay  Company.  Of  these  Indians,  only  two  had  been  as  far  west  as 
Dease  Lake,  and  none  had  ever  seen  the  sea.  They  are,  however,  fairly 
well  off,  as  their  country  yields  abundance  of  good  furs.  They  visit  the  Migrations, 
trading  post  only  once  in  the  course  of  the  yeai*,  spending  the  remain- 
der of  their  time  moving  fi*om  camp  to  camp  in  isolated  little  family 
parties,  hunting  and  trapping ;  each  one  traversing  a  very  gi-eat  extent 
of  country  in  the  course  of  the  twelve  months.  Some  of  their  traps  or 
household  goods  are  packed  on  dogs,  but  the  greater  part  of  their  im- 
pedimenta is  carried  by  themselves  on  their  backs,  canoes  being  seldom 
employed.  Eivers  and  lakes  are  crossed  in  summer  by  rafts  made  for 
the  occasion.  They  generally  bring  in  only  the  fine  furs,  as  bear-skins 
and  common  furs  are  too  heavy  to  transport.  They  evidenced  great 
curiosity  with  regard  to  our  equipment,  being  particularly  struck  by 
a  canvas  boat  and  an  air  pillow.  These  and  other  objects,  I  have  no 
doubt,  furnished  subjects  of  conversation  round  many  camp  fires  for  the 
ensuing  year. 

The  Kaska  form  a  portion  of  the  group  of  tribes  often  referred  to 
by  the  Hudson  Bay  Company's  people  as  the  Nahanie  or  Nahaunie, 
and  so  classed  collectively  by  Dall  in  the  absence  of  more  definite  in- 
formation.* 

For  the  northern  district,  drained  by  the  Pelly,  Stewart  and  other  Indians  of 
rivers,  I  am  unfortunately  unable  to  give  much  detailed  information  SSfrict™ 
respecting  the  Indians,  a  circumstance  due  to  the  fact  that  we  scarcely 
met  any  of  these  Indians,  nor  did  we  proceed  fai*  enough  down  the  main 
river  to  meet  the  traders,  from  whom  something  might  doubtless  have 
been  obtained. 

The  name  of  the  Indian  tribe  inhabiting  the  Upper  Pelly  valley  was  Indians  of 
given  to  me  by  the  Indians  at  the  mouth  of  the  Dease  as  Ta-koos-oo- ^****"  ^®"^' 
ti-na,  by  Indians  met  by  us  near  the  site  of  Fort  Selkirk  as  Na-ai'.  The 
ten-itoiy  of  this  tribe  includes  also  the  basin  of  the  Macmillan  and  that 
of  the  Stewart  as  far  down  as  the  mouth  of  the  Beaver,  or  "  First 
North  Fork,"  a  very  extensive  region.  I  believe,  however,  that  the 
names  above  noted  either  refer  to  local  sub-divisions  of  the  tribe,  orai-e 
terms  applied  to  them  by  neighbouring  tribes  and  not  recognized  by. 
themselves.  Dall  in  his  article  already  cited  (following  Eoss)  -gives 
Abb&to-tena'  as  the  name  of  a  tribe  inhabiting  the  Upper  Pelly  and 
Macmillan,  while  Petitot  places  the  name  Esbd-tarOtinn^  in  the  same 
•  Op.  Cit. 
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region.  Campbell  again  states  that  the  Indians  met  by  him  on  the 
Pelly  were  "  Knife  Indians,"  and  I  think  there  can  be  very  little  doubt 
that  the  true  name  of  this  tribe  is  Es-pft-to-ti-na,  formed  by  the  combi- 
nation of  the  word  Es-pfi-zah  (meaning  knife  in  the  neighbouring 
Kaska  language)  and  ti-na.  This  is  again  evidently  the  same  with 
the  name  rendered  to  me  as  Spo-to-ti-na  by  a  trader  in  Cassiar  and  said 
by  him,  to  be  a  Kaska  name  for  the  tribe  to  the  north  of  their 
country. 

From  the  Indians  above  mentioned  as  having  been  met  with  at  the 
site  of  Fort  Selkirk,  who  were  travelling  with  miners,  the  following 
information  was  obtained : — 

A  tribe  or  band  named  Klo-a-tsul-tshik'  (-otin  ?)  range  from  Bink 
Eapid  and  its  vicinity  on  the  Lewes  to  the  head  of  the  east  branch  of 
White  River,  where  they  go  at  the  salmon-fishing  season.  These 
people  probably  also  range  down  the  river  as  far  as  the  mouth  of  the 
Lewes,  or  further.  They  are  the  Gens  des  Bois  or  Wood  Indians  of  the 
fur-traders.  It  will  be  observed  that  their  name  does  not  terminate 
in  the  usual  way,  but  of  this  no  explanation  could  be  obtained.* 

The  To-tshik-o-tin  are  said  to  live  about  the  mouth  of  Stewart  River, 
and  to  extend  up  the  Stewart  as  far  as  the  Beaver  Eiver,  meeting  there 
the  Es-pfi-to-ti-na  to  whom  they  are  or  were  hostile.  They  are  no  doubt 
the  Tutchone-kutchin  of  Dall's  map. 

Near  the  mouth  of  Forty-mile  Creek  are  the  Tsit-o-klin-otin  and  a 
short  distance  below  this  point  on  the  river,  so  I  was  informed,  is  a 
tribe  named  Ka-tshik-o-tin.  These  were  said  to  be  followed  by  the 
Ai-yan',  below  which  come  the  O-til'-tin,  the  last  tribe  occupying  the 
vicinity  of  the  mouth  of  the  Porcupine  and  extending  some  way  up 
that  river. 

It  was  farther  stated  that  the  people  of  the  above  mentioned  tribes, 
with  others,  making  seven  in  all,  were  collectively  classed  as  Ai-yan'. 
This  agrees  suflficiently  closely  with  the  name  Ai-ya'-na,  given  to  me  as 
a  general  name  of  Indians  beyond  those  of  the  Pelly  River  by  those 
found  at  the  mouth  of  the  Dease. 

According  to  Schwatka  the  entire  number  of  Indians  along  the  main 
river  from  the  mouth  of  the  Lewes  to  the  Porcupine  is  about  250.  I 
can  make  nothing,  however,  of  the  local  names  given  by  him,  with 
respect  to  which  indeed  he  appears  to  have  been  himself  in  doubt. 

The  Indians  inhabiting  the  whole  basin  of  Peel  River,  were  said,  by 
my  informants  at  Fort  Selkirk,  to  be  named  Sarto-tin.    A  tribe  named 

*  Mr.  Campbell  informs  me  that  in  his  time  while  a  very  few  families  of  the  *'  Knife  Indiana'' 
inhabited  the  region  of  the  Upper  Pelly,  the  Indians  were  very  numerous  and  divided  into  bands, 
under  chiefs,  along  the  rirer  from  Fort  Selkirk  to  Fort  Yukon.  The  *'  Wood  Indians"  numbered 
several  hundreds.  Below  them  on  the  river  were  the  "  Ayonais  "  as  well  as  other  tribes,  of 
which  Mr.  Campbell  was  unable  to  learn  the  names. 
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San-to-tin' was  further  said  to  occupy  the  territory  about  a  lake  ^^^  J*J22,*  ^*^®^ 
White  River  and  westwai-d  to  extend  down  the  Tanana  River  to  a 
point  nearly  opposite  the  head  of  Forty-mile  Creek.  Below  this,  people, 
on  the  Tanana  come  the  Sa-tshi-o-tin'  or  "Bear  Indians,"  Lieut.  Allan* 
gives  the  names  of  tribes  or  bands  along  the  Tanana,  from  its  head  down 
(though  on  doubtful  authority)  as  Nutzotin,  Mantototin,  Tolwatin, 
Clatchotin,  Hautiatin,  the  second  and  fourth  of  which  seem  to  repre- 
sent the  names  given  to  me . 

From  the  above  information,  such  as  it  is,  I  think  it  probable  that  ck)noiaBioii8. 
the  Ai-ya'-na  or  Ai-yan  people  may  be  said  to  consist  of  the  following 
tribes  :  Klo-a-tsul-tshik,  To-tshik-o-tin,  Tsito-klino-tin,  Ka-tshik-o-tin, 
O-til'-tin,  San-to-tin,  and  Sa-tshi-o-tin'.  The  name  Ai-yan  may  be  that 
of  a  premier  tribe  or  of  a  meeting  place  common  to  the  various  tribes. 
The  Ai-ya'-na  would  thus  extend  from  the  lower  part  of  the  Lewes  to 
the  mouth  of  the  Porcupine,  and  include  the  basin  of  White  River, 
together  with  the  greater  part  or  all  of  that  of  the  Tanana. 

The  term  Eutchin  as  a  general  suffix  to  the  names  of  tribes,  rc-**Kutohio." 
placing  tinnSj  Una  or  otin  has,  I  believe,  been  carried  much  too  far  west- 
wai*d  in  this  region  on  ethnological  maps,  being  properly  referable  only 
to  certain  tribes  situated  to  the  north  of  the  Ai-ya'-na  and  Es-pa-to- 
ti-na  and  lying  between  these  and  the  Eskimo.  Docking  off  this 
gratuitous  termination  from  the  names  Han-kutchin  and  Teniin'-kut- 
chin  applied  as  tribal  names  by  Dall  on  the  main  river  above  the 
mouth  of  the  Porcupine  and  along  the  Tanana  River  respectively ;  we 
may,  with  some  probability,  consider  Han  and  Tenan  as  versions  of 
Ai-yan.  Differences  such  as  this  and  others  previously  referred  to  in 
the  rendering  of  Indian  woi-ds — which  are  never  clearly  pronounced  by 
the  people  themselves — are,  as  I  think  any  one  who  has  had  some  ex- 
perience in  endeavouring  to  reduce  them  to  writing  will  admit,  very 
easily  explained. 

A  grave  was  seen  on  the  Upper  Pelly,  near  the  mouth  of  the  Mac-  oravea. 
millan  and  othere  near  the  site  of  Fort  Selkirk.    There  were  the  usual 
coffin-boxes,  surrounded  by  pickets,  and  near  them  tall  poles  were  set 
up,  beai'ing  streamers  of  cloth. 

The  Tagish  Indians,  occupy  the  greater  part  of  the  valley  of  the  Tagish  iDdiaw. 
Lewes  above  the  mouth  of  the  Tes-lin-too,  as  well  as  the  last-named 
river  as  far  as  to  its  effiux  ft*om  Tes-lin  Lake,  the  lake  itself  being  in 
the  Taku  country.  To  the  Tagish  belong  the  group  of  lakes  of  which 
Tagish-ai  or  Tagish  Lake  is  the  principal.  They  may  be  said  to  be 
8ei>arated  from  the  coast  tribes  by  the  water-shed  ridge  of  the  Coabt 
Mountains  on  Chilkoot  Pass,  though  the  line  of  division  is  not 
apparently  well  drawn,  and  they  likewise  probably  reach  the  head- 
*  Report  of  mo  Expedition  to  the  Copper/Tanana  and  Koyoknk  Riven,  eto.,  1887. 
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watera  of  the  Tahk-heena  branch  of  the  Lewes.    The  name  of  this 
Territory.        stream  evidently  means  Tagish  Kiver,  and  though  I  follow  the  usual 
orthography,  this  is  incorrect.  The  precise  line  of  demarcation  between 
this  tribe  and  the  Taku,  in  the  valley  which  connects  A-tlin  Lake  with 
the  Taku  Biver,  is  not  known.    One  of  the  Tagish  people  infoi*med  me 
that  they  claim  also  the  head-watera  of  the  Big  Salmon  Elver,   and 
Lieut.  Schwatka   (who  calls  these  people  Tahk-heesh)  in  his  report 
mentions  having  found  some  of  them  temporarily  in  occupation  of  a 
spot  not  far  above  the  mouth  of  the  Lewes.    I  believe,  however,  that 
this  party  may  have  be^n  mei-ely  on  a  trading  expedition  and  feel 
doubtful  also  of  their  extension  to  the.  Salmon,  unless  temporarily  on 
some  such  errand.    Their  principal  place  is  upon  the  short  reach  of 
river  connecting  Tagish  Lake  with  Lake  Marsh,  where  two  rough 
wooden  houses,  somewhat  resembling  those  of  the  Coast  Indians,  are 
situated.     Here  the  greater  part  of  the  tribe  congregates  during  the 
winter. 
Position  and         So  far  as  I  was  able  to  judge,  the  Tagish  in  their  mode  of  life  and 
habits  are  identical  with  the  Tinn^  Indians.  They  are  classed  with  those 
as  **  Stick  Indians,"  by  the  coast  tribes,  and  have  been  assumed  to  be 
Tinn^,  but  their  language  veiy  clearly  shows  that  they  are  in  reality  a 
Thlinkit  people.    Most  of  their  words  are  either  identical  or  very 
nearly  so  with  those  of  the  Thlinkit,  while  a  few  appear  to  resemble 
those  of  the  Tinnd.    Till  of  late,   they  have  been  effectually  domin- 
ated by  the  Chilkats  and  Chilkoots  of  Lynn  Canal  and  have  thus  been 
kept  poor  both  in  goods  and  in  spirit.     From  time  immemorial  they 
have  been  in  the  position  of  intermediaries  in  trade  between  the 
Coast  and  the  Tinn^  Indians,  without  being  sufficiently  strong  to  levy  a 
toll.    On  the  question  as  to  whether  the  blending  of  characteristics 
•  which  they  appear  to  show  physically,  as  well  as  in  other  respects,  has 
resulted  only  from  intermingling  of  the  two  peoples,  or  may  be  re- 
garded as  preserving  evidence  of  the  actual  derivation  of  the  Thlinket 
from  the  Tinnd,  or  its  converse,  I  can  offer  no  definite  opinion.     The 
question  is,  however,  a  very  interesting  one  for  further  investigation, 
and  may  eventually   throw  light  on  the   connection   between  these 
peoples,  fii*st,  I  believe,  pointed  out  by  my  friend,  the  late  Dr.  W.  F. 
Tolmie.* 
Number.  The  Tagish  tribe  is  a  very  small  one,  and  includes  about  fifteen  fami- 

lies only,  all  told, — representing  possibly  seventy  or  eighty  individuals. 
Their  snow-shoes,  together  with  their  travelling  and  hunting  equip- 
ment generally  and  their  mode  of  camping,  are  identical  with  those  of 
the  Tinn^,  so  far  as  I  was  able  to  observe. 
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At  the  lower  end  of  Lake  Marsh  we  found  several  graves  which,  no  Graves. 
doubt,  belonged  to  the  Tagish.  One  was  a  small  tent-shaped  erection 
covered  wifh  calico,  another  a  box  wrapped  in  spruce  bai'k  and  piled 
round  with  neatly  cut  pieces  of  wood  and  logs,  held  in  place  by 
pickets.  A  third,  a  similar  box,  on  which  billets  of  wood  and  finally 
rough  branches  and  rubbish  had  been  piled.  The  boxes  were  too  small 
to  contain  the  coi*p8es  of  adults,  even  if  placed  in  the  constrained  pos- 
ture usual  to  Indians,  and  as  the  ground  beneath  and  around  each  of 
the  deposits  was  thoroughly  burnt,  it  appeared  quite  possible  that  the 
bodies  had  been  cremated  and  the  ashes  only  coflSned. 

Bespecting  the  Chilkat  and  the  Chilkoot  tribes  of  Lynn  Canal,  I  can  OhUkatand 
add  little  or  nothing  to  what  is  already  known.  Lieut.  Schwatka,  in  Indians. 
his  report  already  refeiTed  to,  speaks  of  these  people  as  constituting 
divisions  of  a  single  tribe  under  the  general  name  of  Chilkat.  They  are 
certainly  very  closely  allied,  though  in  times  past  they  have  not  always 
been  at  amity.  Schwatka  further  states  that  "  the  Chilkats,  proper, 
have  three  permanent  villages,  which  are  situated  in  the  immediate 
neighboui*hood  of  Pyramid  Harbour,  and  at  no  great  distance  from 
each  other.  The  Chilkoots,  the  other  division  of  the  tribe,  have  one 
village,  situated  permanently  in  the  Chilkoot  Inlet."  These  people  are 
of  course,  in  all  respects,  typical  Thlinkit.  They  number,  in  all, 
according  to  Lieut.  Symons,  TJ.S.N.,  981.  Schwatka  says  they  call  the 
Tagish,  in  some  connection,  Si-him-e-na. 

Mr.  J.  C.  P.  De  Krafft*  says  that  he  was  informed  of  the  Chilkat, 
Chilkoot  and  neighbouring  interior  tribes,  that  they  are*  all  of  the 
general  classification  Thlinkit,  and  name  the. whole  region  inhabited 
by  them  Kunana,  the  inhabitants  Kunaani.  That  one  group  of  tribes 
named  Alitch  (being  their  name  for  people)  consists  of  six  small  tribes 
viz. :  Tagosh  (living  nearest  the  coast) ,  Kluhtane,  Netlatsin,  Tahtlin, 
Klukha,  and  Tahho.  Of  the  above  names,  most  are  recognisable  as  those 
of  places  in  the  Tagish  country,  and  they  may  refer  to  the  hunting- 
grounds  of  various  families,  but  there  is  evidently  some  confusion 
respecting  the  names,  which  are  quoted  here  chiefly  with  the  object  of 
suggesting  further  enquiry. 

The  subjoined  table,  giving  a  census  of  the  Indian  population  of  the  Hudson  Bay 
Mackenzie  Eiver  District,  and  including  the  Yukon  region  so  far  as^SSsf^' 
known  to  the  Hudson  Bay  Company  in  1868,  is  of  interest,  as  showing 
the  tribal  sub-divisions  as  recognized  by  the  Company,  and  as  throwing 
some  light  on  the  questions  discussed  above.  The  table  is  due  to  the 
late  Chief  Factor,  James  Anderson,  and  has  been  communicated  to  me 
through  the  kindness  of  his  son. 

*  U.  S.  Senate  Doe.  1  Sesrion,  47th  CkMigress,  voL  It,  p.  100. 
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Mabribd. 

Adults. 

Childkbn. 

Total.' 

1    i 

■  1 

k 

■  1 

i 

1 

& 

i 

4 

«- 

1 

i 

a 

6 

as 

1 

Fwt  Simpwn  and  Big  Ifland, 

' 

Slaves,  Dog  Ribs  and  Hares. 
Nahanies 

124 
13 

129 
14 

96 
35 

20, 

1 

159 
12 

130 
13 

379 
60 

279 
27 

658 
87 

—745 

Fort  Hoe. 

Dog  Ribs  and  a  few  Slaves  1 
and  Yellow  Knives J 

123 

131 

91 

25 

1 

145 

142 

369 

298 

657 

-657 

Fed  R  and  LaPierre's  House, . 

1 

Loucheux  (Koochin) 

A    few  Esquimaux   occa- 
sional visitors. 

81 

92 

21 

7 

83 

53 

185 

152 

:  337 

—337 

ytiJbon. 

1 
1 

i 
1 

i 
1 

Loucheux  of  six  tribes 

These  are  ail  that  resort 
to  the  fort. 

135 

156 

121 

1 
75 

218 

137 

474 

368 

842 

I 

-842 

Fort  Liard. 

Slaves 

Sicannies  or  Thicannies  .... 
Nahanies 

45 
12 

9 

47 

16 

9 

38 

7 
2 

14 

84 
16 
11 

53 
27 

7 

167 
35 
22 

114 
43 
16 

281 
78 
38 

—397 

Fort  RetolvHon, 

1 

Chinewyans    and   Yellow) 
Knives,  with  a  few  Dog 
Ribs  and  Slaves J 

98 

149 

119 

103 

217 

252 

469 

160 

Fort  Good  Hope. 

"RuTtk  Tndi&nA ••  ..•■•■ 

76 
23 

1 

78 
22 

1 

68 

18 

3 

23 
3 

80 
17 

39 
12 

224 

58 
4 

140 

37 

4 

364 
95 

8 

Loucheux  and  Batard  Lou- 1 

cheux j 

Kahanies. 

—467 

Fort  Norman. 

1 
1 

Slaves   

19 
23 
22 

8 

19 

'25 

24 

9 

10 

11 

2 

..     1 
9 

20 

27 
28 

14 
11 
9.Q 

49 
67 
71 
26 

35 
36 
62 

84 
103 
133 

Hares • * 

Dog  Ribs 

Nahanies   •••••••• 

181      ft 

43  —AAA 
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Married. 

Adults. 

ChildbrnJ 

Total. 

1 

9 

« 

6 

1 

S 

i 

1 

i 

£ 

Fort  HalhetU 

Sicannies  or  Thicannies 

Mauvais  Monde,    Batard  1 
NahanniesandMountain  f 
Indians.     All  tribe^  of  ' 
17Alifl.nniAfi     

17 
63 

530 

94 
29 

239 

19 
63 

602 

96 
35 

270 

7 
19 

341 

59 
14 

160 

5 
9 

93 

12 
5 

85 

14 
57 

662 

98 
30 

318 

11 
48 

521 

76 
38 

202 

38 
139 

1533 

251 
73 

717 

35 
120 

1216 

184 

78 

557 

73 
259 

2749 

435 
151 

1274 

—332 

Recapitulation. 

Slaves,  Dog  Ribs,  Chipewy- ' 
ans  and  Yellow  Knives, 
who  are  all  of  the  same 
race,  and  speak— with 
slight    variations  —  the 
same  dialect  of  theChip- 
ewyan  language 

Nahanies  or  Mountain  In-' 
dians,  who  speak  a  very 
corrupt  dialect   of    the 

CHinftwyftTi  .    .*..••••.. 

4609 

Sicannies    or   Thicannies,] 
who  also  speak  a  dialect 
of  the  Chipewyan  Ian- 

Loucheux  or  Koochin  and ' 
Batard  Loucheux  (half 
Hare,   half    Loucheux). 
Only  some  words  of  this 
language  are  understood 
hv  the  Slaves 

892 

1003 

574 

195 

1108 

837 

|2674 

2035 

4609 
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The  alphabet  employed  is  identical  with  that  of  the  "  Ck}mparative 
Vocabularies  of  the  Indian  Tribes  of  British  Columbia,"  and  is  as  fol- 
lows : — 

Vowels. 

a  as  in  English foL 

a  "        "         father, 

e  '*        "        met 

e  "        "         they, 

%  **        " pin. 

I  "        "        marine, 

0  "        ** :.pot 

6  **        "        go,  show, 

u  "        "        nut,buL 

y  "        "         year, 

ai  "        "        aiOe, 

ei  "        "         vein, 

00  "        •*         pool,  fool, 

eu  *^      French peu  (seldom  used). 

ow  "      English now. 

The  distinction  of  long  and  short  vowels  (following  Gibbs)  is  noted 
as  far  as  possible,  by  the  division  into  syllables, — ^the  consonant  that 
follows  a  vowel  being  joined  immediately  to  one  intended  to  be 
pronounced  short,  while  a  long  vowel  is  left  open,  being  followed  by 
a  hyphen.  When  this  is  insufficient,  or  a  nicer  distinction  is  desirable, 
the  usual  long  and  short  marks  are  supplied. 

Explosive  or  klicking  sounds  are  represented  by  the  lottera  k,  t,  etc.^ 
in  combination  with  an  apostrophe,  thus — 'k  H, 

An  acute  accent  (')  at  the  end  of  a  syllable  indicates  its  accentuated 
character,  when  this  is  very  distinct.  In  some  cases  certain  syllables 
are  run  very  hurriedly  over  and  almost  whispered,  and  though  really 
forming  a  part  of  the  word,  might  easily  be  omitted  by  a  careless 
listener.  Where  this  has  been  noted  it  is  indicated  by  the  use  of 
smaller  type.  Strongly  guttural  syllables  are  printed  in  small  capitals, 
thus, — law-KB,  A  nasal  sound  is  denoted  by  a  small  letter  above  the 
line,  thus — \ 
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English. 

Tahl-tak. 

Tl-T6H0-Ti-NA. 

Ta-gish. 

Man 

den^-e 

skel-e''-n& 

tah-ka^-ne 

Woman 

e-ga-ten^ 

is-tshl-yong 

ug  uh-te-'-na 

Boy 

eto-ne^ 

ifl-tshi''-ma 

too-nr-na 

Oirl 

'te^'^a 

is-too^-a 

ti-tshoo-tlug^-a- 

te-na 
(little  woman) 

Infant 

is-too^-a 

My  father 

e-te'-uh 

a-ta^-a 

©-tah^ 

My  mother 

©-tli 

en-a^ 

ah-ma' 

My  husband 

es-kuh-le^'-na 

sine-ske-le-  nft 

uh-hoh^ 

My  wife 

es-tsi-ya-'-na 

siDe-is-tshi-yong 

U8-8a-wut-te 

My  son 

es-tshi-me 

8ine-i8-tshi''-ma 

uh-hi-yit'-e 

My  daughter 

es-too^'-eh 

sine-ie-too^-a 

My  elder  brother 

ee-ti-uh 

kutre^-uh 

My  younger  brother 

es-tehit^-le 

e-tshi^ala 

My  elder  sister 

©-ta^-U 

a-tad-e 

My  younger  sister 

ee-te^-juh 

a-tad^-ziih 

An  Indian 

di-den^-e 

den^-uh 

tshut-lek^ 

Head 

es-'tsi 

es-8e^ 

ka-8uh 

Hair 

es-tsT-ga^ 

es-tse-ga' 

ka-sha-ha-oo 

Ibce 

es-sne 

es-ene^ 

ka-guh^ 

Forehead  * 

es-tse^-ga 

es-tsi^-g© 

ka-kok^ 

Ear 

es-thes'-botl 

sus-pa^-luh 

ka-kook' 

Eye 

earta^ 

es-ta^ 

ka-wok 

Nose 

es-tshi^ 

ea-tsi 

ka-tlooh 

Mouth 

es-sat^-a 

es-za-de 

»k6h 

Tongue 

es-sa^ 

es-za-de 

ka-tloot^ 

Teeth 

es-gooh' 

es-^yuh^ 

ka-6h^ 

Beard 

es-Btane'-GUH 

es-ton-o-kh^ 

ka-kuh-tad-zai^ 

Neck 

es-kos^ 

es-'kos 

ka-hloo-tih^ 

Arm 

es-81-tluh 

es-ka^'-nuh 

ka-tsbin 

Rand 

es^luh^ 

es-eita^ 

ka-tsbin 

Fingers 

es-sluh^  or  slus- 
se-guh 

es-sita^ 

ka-tlt>uk 

Thumb 

slus-tsho' 

slas-teho'^ 

ka-koo8b^ 

Little  finger 

slus-tshed^-le 

NaiU 

is-la-gun^-a 

sla-kun-a^ 

ka-hakwh 

Body 

es-hia'' 

es-zi' 

ka-ke-Bin^ 

Chest 

es-tahan 

es-tzong 

ka-hatrka^ 

BeUy 

es-bet 

es-pet 

ka-yoo-kub^ 

Female  breasts 

ma-to^-ja 

es-to^-ja 

too-tla 

Leg 

es-tsen-a 

es-t8ut''-za 

ka-kud^-ze 

Foot 

es-kuh' 

e8-'kia' 

ka-kos 

Toes 

es-kus-tsho'' 
(probably  great  toe) 

es-kuh-gau^-da' 

ka-tle-uk 

Bone 

es-tae"' 

©8-taun^-uh  . 

tsak 

14 
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English. 

Tahl-tan. 

Tl-TSHO-Ti-NA. 

Ta-gish. 

Heart 

es-tshea' 

es-tzi-a 

karteh' 

Blood 

e-ted-luh 

e-til-uh' 

sheh 

VUiage 

ke-ye^ 

kon^-a 

ai-e-i-tl{?) 

Chief 

tin-ti^-na 

tin-a-te^'-yuh 

an-kow' 

Warrior 

©•ted^-etsha 

Friend 

es-tsTn-e 

'  sa-za 

yu-keh^ 

House 

ki-mah' 

es-kon^-a 

hit 

tso-la-hTt^ 

e8-kon^-a 

hit 

Kettle 

'kotl 

sioo-sa^-a 

ki-sha' 

Bow 

des-an 

8i-te-uh^ 

tshoo-net' 

Arrow 

'k-ah 

es-ka-ah 

ka-kutl 

Axe 

tsi-tl 

tsentl 

shin-a-wha 

Knife 

pesh 

es-pa-zuh 

kli-ta 

Canoe 

ma,-la^-te 

sa-la-ah^ 

yakw 

Moccasins 

e-tshil-e-keh' 
(fhin  shoes) 

es-kuh^ 

titl 

Pipe 

V 

es-tzil-©-ke^-duh 

tsik-ta-ket' 

Tobacco 

tse-a-KH 

tzid-a-too^-de 

tae-uk 

Sky 

ya-za 

kos 

tik-ki' 

Sun 

teha 

8a 

ka-kun^ 

Moon 

sa 

itl-tis^ 

Star 

SUHM 

sun 

kwalrarhin-arha 

Day 

zeu-es 

do-te-dzuh 

ha 

Daylight 

ye-ka^ 

Night 

ih-kle-guh 

kla-kle-ge 

tat 

Morning 

tshutrtshaw- 
tlune' 

e-kla-dzi 

tsoo-tat' 

Evening 

hih-guh^ 

tlah-ka-ha 

ha^-na 

Spring 

ta-ne^ 

ta-tuna-ka-ga 

ya-kune-tshatl'' 

Summer 

kll-we-guh' 

i-pah 

kue-si-at^ 

Autumn 

ta-tla' 

yes'k 

Winter 

ih-ha-yeh 

hat^'-ya 

Wind 

itrtei' ' 

it-sl 

nook 

Thunder 

iUi-i-tsh!^ 

it-ti-ji 

in-di-jeh' 

lAghtning 

kun-ta-tsel 

kun-ta-tziK 

soon-tsha^-na 

Rain 

taha^ 

tsha" 

tsoo 

Snow 

zus 

zus 

kliet 

Fire 

kftn 

kun 

'kan 

Water 

tsoo 

too 

hin 

Ice 

ten'^ 

tun 

't-ik 

Earth,  land 

nen 

nin 

hoo-ti-tlok 

Sea 

e-etlft 

e-etla 
ta-ka-'-koo-tsho' 

e-'tl 

River 

too-desa 

{^when  large) 
too-za-za 
(when  small) 

hin 
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Skglish* 

Tahl-tan. 

Tl-TBHO-Tl-NA. 

• 
Ta-gish. 

Lake 

men 

men 

ah 

VaUey 

ta-gos'-ke 

tsin-i-tla 

yin-a-tlet^-ki 

Prairie 

'kW-ga, 

a-tega 

tshoo^'-kun 

mu 

tah 

hi-za-za 

shah 

Mountain 

his-tsho 

tsutl 

Island 

ta-^too^ 

ta-do-a 

ka^-tuh 

SUme.rock 

tse 

tsa 

teh 

Salt 

e-etm 

e-'tl 

Iron 

pes-te-zin^ 

pe-zin 

ki-ye^-teuh 

ForeH 

got^ 

shi-ti-hin-as 
(many  trees) 

Tree 

tli-ge-gut' 

tsoo 

she-tlek^-as 

Wood 

tset-tsh-tselsh 

tsutz 

etrka-whut'-ti 

Leaf 

e-tane' 

a^tona 

ke-gaml 

Bark 

ed-la 

se-ted-za 

a^hloo-nl 

Oras8             ^ 

kloah 

kl6-ye 

tshoo^'-kun 

Pine 

ga-za 

kletl  or  kaon-se 

Cottonwood 

tie 

Fleshy  meat 

e-tset^ 

a-tzun 

tli 

Dog 

kll 

kli 

ketl 

Bear 

shush 

sus 

hootz 

Wolf 

tshi-yo-ne 

tshi-yo^-nuh 

noos 

Fox 

nus-tse^he 

nie-tsa^ 

na-kat-se 

Deer 

kiw-igana' 

Movntain-goat 

tshen-oo 

Mountain-sheep 

ta-weh^ 

Caribou 

o-tsi^ 

goo-dzi' 

bulrsih^ 

Beaver 

tsha 

tsa 

tfli-ge-di^ 

Rabbit,  hare 

guh 

guh 

kah 

Fly 

tsi-meh 

tso-tsa^ 

ka-kon-a-wit^wse 

Mosquito 

ts! 

tsT-a 

ta'-ka 

Snake 

ti-kootooMa 

Bird 

tsi-meh 

tlh 

koktl 

Egg 

e-garzuh' 

e-ga^'-zuh 

et-kot'-e 

Feathers 

tshosh 

met-tshosa 

a-kwatMe 

Wings 

mi-i-tsene 

me-tzon-a 

e-ki^-je 

Qoose 

gan-jeh 

gun-tsha 

ta-wuk 

Duck  {maUardi 

tooMeh 

too^-dah 

ka-whw 

Fish 

klew^-eh 

hloo^-ga 

Hat 

Salmon 

klew^-eh 

ges 

tah 

Name 

on-yeh 

toon^-ya 

White 

ta-'kadMe 

ta-kud^'-za 

kle-tuh^-uh-te 

Black 

ten-es-kla^-je 

ten-as-kluz^-e 

too'-teh 

Bed 

te-tsi-je 

a-tul-a' 

ka-nuh^-e-te 

Blue 

te-tlesh^-te 

detrlijs-da 

ta-tlin-suh 

Ydlaw 

tsim''.tlet 

ten-a-tse-a 

tsoo-yuh-uh-ta 
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English. 

TAHIi-TAN. 

Tl-TSHO-Tl-NA. 

tsud-a-da-teo^ 

Ta-gish. 

Green 

{same  as  yellow) 

{sam^  as  ydlow) 

Great,  large 

©-tsho 

ta-etsho 

a-tlin^ 

SmaU,  little 

ta-a-tsed''-le 

tartzille^ 

ti-tsboo-tlub' 

Strong 

na-ti-yi 

nun-ti 

blT-tsin' 

Old 

es-tehan 

sa-a 

yoo-got 

Young 

es-ki-uh 

ti-too 

yis 

Good 

e-ti^-uh 

e-te^-uh 

ya-ka^ 

Bad 

tsha^-ta 

koos-tsa'^tsa 

kon-ai-a-oo 

Dead 

a-juh^ 

arjah 

yoo'-na 

Alive 

te-tshl^ 

goo-te' 

kwa-gi-ti' 

Cold 

hOfl-tli' 

goos-tli  or  el-oo- 
goo 

ye-tik 

Warm,  hot 

hofl-sitl 

a-te-zulle^ 

yoo-tli-tik 

I 

shi-ni 

nin^-e 

hat 

Thou 

nin-e 

sin'-e 

me-«h 

He 

ap-yi-ge 

i-ye 

We 

ta-hun'-e 

Ye 

kla^-tse 

This 

ti-te 

di-di 

That 

a-yi-ge 

i-ye^ 

All 

se-tse 

ta-tti-da 

ut-la-kut 

Many,  much 

oo-tla° 

nus-tlo" 

shi-a-te-hen' 

Who 

mardai-e 

Far 

ni-sa-te 

goo-din-e-sat^ 

na-hli 

Near 

hah^-ne 

ha-na 

kwun-a-si 

Here 

tis-tsik 

To-day 

toc'-ga 

di-doo-den-e 

ye-ki'-yi 

Yesterday 

kit-so^-kuh 

ta-tsho" 

tetrkuh 

To-^norrow 

tsba-tsba^ 

ta-tahon 

tsoo-tat' 

Yes 

eh 

ho» 

a-buh 

No 

ti-wuh 

in-too-uh 

klek 

One 

tli-geh^ 

e-tle^-ga 

tabut-lek 

Two 

tla-keh 

blek-et-e-ta^ 

teh 

Three 

ta-te^ 

ta-di-da 

natz 

Four 

klen-teh' 

hlen'-ta 

ta-koon  ^ 

Five 

klo-dlae^ 

klo-la^ 

ki-tebin^ 

Six 

na-slike^ 

nod-flli^-ga 

kle-doo^hub' 

Seven 

na-sla-keh' 

nod-i-slik-a 

tuh-a-doo^huh' 

Eight 

na-stae'' 

nos-ta-di-da' 

natz-ka-doo- 
shuh^ 

Nine 

na-sten-teh'' 

nos-I-slen-e-ta 

koo-shok' 

Ten 

tso-SDa^-ne 

tis-^no-go-anzi- 
tli-ga^ 

tshin-kat 

Eleven 

tso-sDa^-ne-tes- 

tis-^no-go-anzi- 

tshin-kat-ka- 

libeh 

la-kut-e-tla 

tlah' 

Twelve 

o-dis-la-keh'' 

tleh-gad-ih-no^ 

tshin-kat-ka-teh 

Digitized  by 


Google 


0AW80N.] 


APPENDIX  II. 


213  b 


English. 

Tahl-tan. 

Tl-TSHO-Ti-NA. 

Ta-gibh. 

Twenty 

ten-tla-dih-teh' 

tartis-no 

teh-tshin-kat 

Thirty 

ta-tsoB-nan 

tlBD-tad-es-no 

natB-tshin-kat 

Forty 

klon-ta-tB06-nan 

klan-tad-es-no 

tarkoon-tshin-kat 

Fxfty 

tlo-tlats-oos-na-ne 

hloo-lad-e»-no 

Sixty 

na-stlik'-is-oos- 
na-ne 

no-flli-gi-tis-no 

Seventy 

narfllak-ets^-ooB- 

no-sa-flla-kad-is- 

na-ne 

no 

Eighty 

na-8ta-e-t9O08- 
na-ne 

no-de-tad-es-no 

Ninety 

na-8tlin-tes-008- 
na-De 

noHslan-tad-ee-Do 

One  hundred 

klo-la-ten-an-e-ta 

tis-no-kin-e-ta' 

tshin-kat-ka 

^yOne  thousand 
To  eat 

etz-et-etz^ 

en-tsutz  (?) 

atrhuh^ 

To  drink 

etz-oo-tan-en-e 

too-in-to"'' 

too-nuh' 

Tonm 

kis-too-tshe^-ane 

in-gulh' 

klakw 

To  dance 

en^le^ 

in-le^ 

kit-U-gatz' 

To  sing 

en-tshin 

in-jin 

a-tBhi^ 

To  deep 

nes-tetF 

sin-te^ 

tah 

To  speak 

hun-teh 

goo-din-tah^ 

yoo-kwa-tin^ 

To  see 

nat-81 

guan-es-ta^ 

hle-tin^ 

To  love 

na-is-tlook^ 

tloon-kut-la- 
tiii(? 

TokiU 

tsin-hia^ 

z©-hi 

wha-tshuk 

To  sit 

ein-tuh^ 

8in-ta^ 

8i-tah^ 

To  stand 

nun-zit^ 

nun'-zut 

git-a-ban^ 

Togo 

un-tleh' 

had-in-tlelh 

yuh-kot 

To  come 

a-neh' 

a-nl 

ha-koo 

To  walk 

yes-sha''-dle 

had-in-tle' 

yoo-tin-a-kooV 

Tovx>rk 

ho-ya-estluh^ 

kin^-hla 

kloon-kut-tlai- 
yuh 

To  sUal 

en-a-i 

in-T' 

ha-ti-tih^ 

To  lie 

tse-es-tsit^ 

toon-tsit' 

skai-tOi^-ilh 

To  give 

me-ga-ni-ah' 

ta 

i-ka^-wha-te 

To  laugh 

na-es-tlook^ 

ted-in-tlooh' 

artBhook^ 

To  cry 

eh-tshih 

en-taai' 

kah 
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LIST  OF  PLANTS  COLLECTED  BY  DE.  G.  M.  DAWSON  IN  THE 

YUKON  DISTEICT  AND  ADJACENT  NOETHEEN 

POETION  OP  BEITISH  COLUMBIA  IN  1887. 

By  Peop.  J.  Macoun,  F.L.S. 

Note. — ^Eeferences  are  also  incladed  to  plants  contained  in  a  small 
collection  made  by  Mr.  W.  Ogilvie,  D.L.S.,  during  the  progress  of  his 
work  on  the  Lewes  Eiver. 

^  EANUNOULAGBiE. 

1.  Anemone  parvijiora,  Mx. 

Canon  of  Upper  Liard  Eiver. 

2.  Anemone  deltoidea,  Hook. 

Dease  Lake.    Fl.  June  8th.     A  rare  and  interesting  species. 

3.  Anemone  Bichardsoni,  Hook. 

Gassiar  Trail  twenty  miles  west  of  Dease  Lake.  A  very  re- 
markable species  with  yellow  flowers. 

4.  Anemone  multifida,  DC. 

Frances  Eiver. 

Lake  Bennett.     (W.  Ogilvie.) 

5.  Anemone  patens  L.  var.  Huttallianay  Gray. 

Dease  Eiver,  east  of  Cassiar  Mountains;  Upper  Liard  near 
Prances  Eiver ;  Upper  Pelly  Eiver  near  its  confluence  with 
the  Lewes. 

6.  Ranunculus  Flammula,  var.  reptansy  Meyer. 

*'  Pelly  Banks ;"  Upper  Pelly  Eiver. 
Y.  Ranunculus  affinis,  var.  validus,  Gray. 

Gassiar  Trail  nine  miles  west  of  Dease  Lake.    Fl.  June  5tb. 

8.  Ranunculus  abortivus,  L. 

Cassiar  Trail  twenty  miles  west  of  Dease  Lake.     Fl.  June  3rd. 

9.  Aquilegia  breoistyla,  Hook. 

Frances  Eiver. 
10.  Delphinium  scopulorum^  Gray. 
Hills  west  of  Finlayson  Lake. 
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11.  Caltha  palusiris,  L. 

Chilkoot  Inlet.    (W.  Ogilvie.) 

12.  Aconitum  Napellus,  var.  delphinifolium^  Sevinge. 

FinlaysoD  Eiver.    Very  fine  Bpecimens. 

13.  Actcea  spicata,  var.  arguta^  Torrey. 

Telegraph  Creek.    Fl.  May  28th. 

NYMPHiEACBiE. 

14.  Nuphar  polysepalum,  Engelm. 

Finlayson  Lake. 


FuMARIACEiE. 

15.  Corydalis  glauca,  Pursh. 

"  Pelly  Banks,"  Upper  Pelly  Eiver. 

16.  Corydalis  aurea,  var.  occidentalism  Gray, 

Telegraph  Creek.     Fl.  May  *Z1th, 

Crucifer^. 

17.  Cardamine  pratensiSy  L. 

Frances  Eiver ;  Finlayson  Eiver. 

18.  Cardamine  hirsuta^  L. 

Hills  west  of  Finlayson  Lake. 

19.  Ardbis  lyrata,  var.  occidentalism  Watson. 

Cassiar  Trail  nine  miles  west  of  Dease  Lake.    Fl.  June  5th. 

20.  Arabis  Holhxlliiy  Hornem. 

Stikine  Eiver  above  the  canon.    Fl.  May  22nd. 
Telegraph  Creek.    Fl.  May  2*7 th. 

21.  Barbarea  vulgaris^  var.  arcuata^  Hook. 

Finlayson  Eiver. 

22.  Sisymbrium  incibum^  Engelm. 

Telegraph  Creek;  Stikine  Eiver.     May  27th. 

23.  Sisymbrium  humile,  C.  A.  Meyer. 

Mouth  of  Lewes  Eiver.     Aug.  15th. 

24.  Draba  nemorosa,  var.  kebecarpa,  Lindb. 

Tahl-tan  Eiver.     Fl.  May  Slst. 

YlOLACE^. 

25.   Viola  blanda,  Willd. 

Cassiar  Trail  36  miles  west  of  Dease  Lake.    Fl.  June  2nd. 
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CaBYOPHYLLACB/E. 

26.  Silene  Douglasii^  Hook. 

Deaee  Eiver. 

27.  Silene  acauliSy  L. 

Lake  Lindeman.     (W.  Ogilvie.) 

28.  Arenaria  vema,  var.  hirta,  Wat. 

Mouth  of  Lewes  Eiver. 

29.  Arenaria  congesta^  var.  subccngesta^  Wat. 

Lewes  Eiver. 

30.  Arenaria  lateriflora^  L. 

Telegraph  Creek.    PI.  May  27th. 

31.  Arenaria  physodesy  DC. 

Pelly  Banks ;  Mouth  of  Lewes  Eiver ;  Lake  Lindemau. 

32.  Stellar ia  longipes,  var.  minor,  Hook. 

Telegraph  Creek,  Fl.  May  27th ;   Tahl-tan  Eiver,  Fl.  June  1st; 
Lewes  Eiver. 

33.  Oerastium  alpinum,  var.  Behringianumy  Eegel. 

Hills  west  of  Finlayson  Lake. 

34.  Oerastium  trigynum,  Vill. 

"  Pelly  Banks."     Very  rare. 

LlNACE.«. 

35.  Linum  perennej  L. 

Upper  Pelly  Eiver. 

SAPINDAOBiE. 

36.  Acer  glabrum,  Torr. 

Stikine  Eiver  above  the  canon.     Fl.  May  22nd.     (The  form 
with  laciniate-lobed  leaves.) 

LSGUMINOSiE. 

37.  Lupinus  NbotkatensiSy  Donn. 

Upper  Liard  Eiver  ;  Second  North  Fork  of  Stikine  Eiver.    Fl. 
June  1st. 

38.  Jjupinus  arcticuSj  Watson. 

Upper  Liard  Eiver.    A  very  interesting  species. 

39.  Astragalus  alpinus^  L. 

Forks  of  Liard  and  Dease  rivers. 

40.  Oxytropis  campestriSy  DC. 

Upper  Liai*d  Eiver. 

Lewes  Eiver.     (W.  Ogilvie.) 

41.  Oxytropis  viscida,  Nutt. 

Dease  Eiver. 
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42.  Oxytropis  Lamberti,  Pursh  (?) 

Dease  Eiver. 

43.  Hedysarum  boreak,  Nutt. 

Frances  Lake. 

Tagish  Lake.    (W.  Ogilvie.) 

44.  Hedysarum  Mackenzii  Eichards. 

Telegraph  Creek,  Fl.  May  27th ;  Upper  Liard  Eiver. 

EOSAOE^. 

45.  Prunus  Virginiana,  L.  (?) 

Telegraph  Creek.  Fl.  May  2*7 th.  A  very  remarkable  form,  and 
seems  to  be  the  one  referred  toon  p.  16*7  of  the  Botany  of 
California,  as  distinct  from  P.  demissa,  and  yet  not  true 
P.  Virginiana, 

46.  Bubits  arcticuSy  L. 

Francis  Eiver. 

47.  Bubus  arcticus,  var.  grandifiorus,  Ledeb. 

Dease  Lake.    Fl.  June  8th. 

48.  Dryas  octopetala,  var.  integrifoUa,  Cham.  &  Schlecht. 

Francis  Eiver,  cool,  shady  bank,  not  seen  in  any  other  locality. 

49.  Dryas  Drumm<mdii,  Hook. 

Glenora,  Stikine  Eiver.    Fl.  May  25th.     (Common  along  river 

bars.) 
Lewes  Eiver.     (W.  Ogilvie.) 

50.  Geum  inacrophyllum^  Willd. 

Hills  north  of  Finlayson  Lake. 

51.  Fragaria  Virginiana^  Duchesne. 

Telegraph  Creek.  Fl.  May  25th.  Abundant  locally  over  the 
whole  region. 

52.  Potentilla  Norvegica,  L. 

Mouth  of  Lewes  Eiver. 

53.  Potentilla  Hippiana,  var.  pulcherrima^  Wat. 

Telegraph  Creek.    Fl.  May  27th. 

54.  Potentilla  palitstriSy  Jj, 

Lewes  Eiver. 

55.  Potentilla  fruticosa,  L. 

Francee  Eiver.     Very  common  throughout  district. 
Lake  Bennett.    (W.  Ogilvie.) 

56.  Poterium  SitchensiSj  Wat.  * 

Lake  Lindeman  ;  near  the  mouth  of  Lewes  Eiver. 

57.  Bosa  Sayi,  Schw. 

Upper  Liard  Eiver  j  "Pelly  Banks  " ;  Lewes  Eiver.  August  26th 
(second  flowering). 
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58.  Pirus  sambucifoliaj  Cham.  &  Schlecht. 

Lake  Bennett. 

59.  AmelancMer  alnifoUa^  Nutt. 

Telegraph  Ci-eek.    Fl.  May  24. 

Dease  Eiver,  east  of  Cassiar  moan  tains. 

Tagish  Lake. 


Saxipraoacejs. 

60.  Saocifraga  nivalis,  L. 

Frances  Eiver. 

61.  Saxifraga  tricuspidata,  Eetz. 

Telegraph  Creek,  Fl.  May  26th ;  Dease  Eiver,  east  of  Cassiar 

Mountains. 
Lake  Bennett.    (W.  Ogilvie.) 

62.  Tellima  tenella,  Walp. 

Telegraph  Creek.    Fl.  May  27th. 

63.  Chrysosplenium  altemifoUum^  L. 

Dease  Eiver.    Fl.  June  Tth. 

64.  Pamassia  paluatris,  L. 

Lewes  Eiver,  near  the  canon.     Common  generally  along  the 
'  rivers.  \ 

65.  Bibes  setosum,  Lindl. 

Glenora,  Stikine  Eiver.    Fl.  May  25th. 

66.  Bibes  rubrum,  L. 

Head  of  Dease  Lake.    Fl.  June  *7th. 
Chilkoot  Inlet.    Fl.  May  2'7th.     (W.  Ogilvie.) 
&l.  Bibes  laociflorum,  Pursh. 

Dease  Lake.    Fl.  June  7th. 

68.  Bibes  Hudsonianum,  Eichards. 

Glenora,  Stikine  Eiver.     Fl.  May  25th. 
Telegraph  Creek.    FL  May  27th. 

CbASSULACEuE. 

69.  8edum  stenopetalum,  Pursh. 

Cafion  of  Lewos  Eiver. 
Tagish  Lake.     (W.  Ogilvie.) 


Halobage^. 


70.  Sippuris  vulgariSy  L. 
Lewes  Eiver. 
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Onaqraoe^. 

71.  Epilohium  coloratunty  Muhl. 

Lewes  Eiver. 
*72.  Bpilobium  augustifolium^  L. 

Common  and  generally  distributed. 

Lake  Bennett.    (W.  Ogilvie.) 

73.  Epilohium  latifolitan,  L. 

Common  along  rivers  generally. 
Lake  Bennett.    (W.  Ogilvie.) 

Umbbllifbrje. 

74.  Selinum  Dawsani,  C.  &  R 

Pelly  Eiver. 

Lake  Labarge.    (W.  Ogilvie.) 

A  new  and  very  interesting  species   described    in   Coulter's 
Botanical  Gazette,  Vol.  XIII.  p.  144,  June  1888. 

75.  Archangelica  Gmelinij  DC. 

Chilkoot  Inlet.    (W.  Ogilvie.) 

ARALIAOEiE. 

76.  Fatsia  horrida,  Benth.  &  Hook. 

Two  miles  from  Klooehman  Caflon,  Stikine  Eiver,  and  in  the 
valley  on  south  side  of  Chilkoot  Pass.    Not  seen  in  interior. 

C0BNAC£.C 

77.  Comm  CanadensiSy  L. 

Common  generally. 

78.  Comus  stolanfferay  Mx. 

Telegraph  Creek,  and  common  generally. 

Caprifoliacsjs. 

79.  Mburnum  jhiucirionim,  Pylaie. 

Telegraph  Creek,  and  generally  abundant  throughout  the  entire 
district, 

50.  Zm/MYi  iH)reiil'S,  Gronov. 

Common  generally. 

EUBIACK.*. 

51.  Galium  ^'.re\W«\  L. 

Uppor  Polly  River ;  Tairi>h  Lake ;  Lake  Bennett. 
I^ke  Labargo.    (^W.  Ogilvie.) 
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Composite. 

82.  Solidago  multiradiatay  Ait. 

Tagish  Lake.    (W.  Ogilvie.) 

83.  Solidago  Virgaurea,  var.  alpinay  Bigel. 

Lewes  Eiver.     (W.  Ogilvie.) 

84.  Aster  occidentalism  Gray. 

Lewes  River. 

85.  Aster  Sibiricus,  L.  '^ 

" Pelly  Banks ;  "   Frances  Eiver;    between  Frances  Lake  and 

Pelly  River. 
Lewes  River.     (W.  Ogilvie.) 

86.  Erigercn  acris,  L. 

Lewes  River. 
8*7.  Erigeron  acris,  var.  DrosbachensiSy  Blytt. 

"Pelly  Banks  '* ;  Lake  Lindeman  ;  hills  south  of  Pelly  Banks. 

88.  Erigeron  compositus,  var.  discoideusy  Gray. 

Telegraph  Creek.    Fl.  May  25th. 

89.  Erigeron  ccespitosus,  Nutt. 

Pelly  River   in  two  localities   (above  and  below    Macraillan 
River). 

90.  Erigeron  glabellus,  var.  pubescens,  Wat, 

Near  mouth  of  Lewes  River. 

91.  Antennaria  plantaginifoliay  Hook. 

Lewes  River. 

92.  Achillcea  Millefolium,  L. 

"Pelly  Banks." 

Tagish  Lake.     (W.  Ogilvie.) 

93.  Artemisia  borealis,  var.  Wormskioldii,  Bess. 

"Pelly  Banks." 

94.  Artemisia  Canadensis,  Mx. 

Pelly  River.  ^ 

95.  Artemisia  vulgaris,  var.  Tilesiiy  Ledeb. 

Francis  Lake ;    "  Pelly  Banks." 

96.  Artemisia  dracunculoides,  Pursh. 

Pelly  River. 
9Y.  Artemisia  frigida,  Willd. 

Telegraph  Creek,  Fl.  May  27th;  Upper  Pelly  River;  Dea&o 
River  to  east  of  Cassiar  Mountains. 

98.  Petasites  sagittata,  Gray. 

Second  North  Fork  of  Stikine  River.     Fl.  June  1st. 

99.  Arnica  cordifolia,  Hook. 

Telegraph  Creek.     Fl.  May  28th. 
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100.  Arnica  latifolia^  Bong. 

Lake  Bennett.    (W.  Ogilvie.) 

101.  Senecio  palustriSj  "Rook, 

Hills  south  of  "  Pelly  Banks." 

102.  Venecia  lugenSy  Eichards. 

Upper  Liard  Eiver;  Frances  Eiver;  hills  west  of  Finlayson 
Lake. 

103.  Senecio  aureus^  var.  horealis,  T.  &  G. 

Dease  Elver ;  Finlayson  Eiver ;  Telegraph  Creek.-    Fl.  May  2'7th. 

104.  Crepis  eleganSy  Hook. 

Upper  Pelly  Eiver  above  the  cafion. 

105.  Taraodcum  officinale,  var.  glaucescens,  Koch. 

Canon  of  Upper  Liard. 

ErIOACEuE. 

106.  Vaccinium  uUginosum,  L. 

Frances  Eiver ;  Lewes  Eiver ;  head  of  Bennett  Lake. 
lOY.   Vaccinium  ovalifolium,  Smith. 
Head  of  Bennett  Lake. 

108.  Vaccinium  ccespitosum,  var.  cuneifolium,  Nutt. 

Dease  Eiver ;  Canon  of  Upper  Liard. 

109.  Arctostaphylos  alpina,  Spreng. 

Cassiar  Trail  twenty  miles  west  of  Dease  Lake,  Fl.  June  3rd ; 
also  about  height  of  land  between  Liard  and  Pelly,  and  on 
the  Upper  Pelly  Eiver. 

110.  Arctostaphylos  Vvorursi,  Spreng. 

Telegraph  Creek.    Fl.  May  2*7th.    Generally  abundant. 

111.  IJoiseleuria procumbenq,  Desv. 

Chilcoot  Pass.     (W.  Ogilvie.)     Fl.  June  10th. 

112.  Ledum  latifolium,  Ait. 

First  seen  on  Cassiar  Trail  about  thirty  miles  from  Dease  Lake. 

Abundant  on  Upp^  Liard  and  Pelly  rivers. 
Tagish  Lake.     ("W.  Ogilvie.) 

113.  Menziesia  ferruginea,  Smith  (?). 

Lake  Lindeman,  and  west  slope  of  Chilkoot  Pass. 

PRIMULACBiE. 

114.  Primula  Mistassinica,  Mx. 

Francis  Eiver,  in  flower  and  quite  common    on  river  banks 
from  which  water  had  lately  receded. 
116.  Andro^ace  septentrionaliSy  L. 

Telegraph  Creek,  Fl.  May  2*7th;  Glenora,  Stikine  Eiver,  Fl. 
May  24th. 
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GsNTIANAOEiE. 

116.  Gentiana  Amarellay  var.  acutaj  Hook. 

Finlayson  Kiver. 

Lewes  Kiver.   '  (W.  Ogilvie.) 
11*7.  Gentiana  glauca,  Pall.  (?) 

On  moantain  near  Finlayson  Eiver. 

POLEMONIACK^. 

118.  Polemanium  coeruleum,  L. 

Finlayson  Eiver ;  quite  abundant  about  the  height  of  land  be- 
tween Liaixl  and  Pally  rivers. 

119.  Polemonium  humile,  V3.r.  pulchellum,  Gray. 

Telegraph  Creek,  Fl.  May  27th ;  Glenora,  Stikine  Eiver,  Fl.  May 
25th  -f  very  abundant  and  characteristic  on  south-east  part  of 
Cassiar  Trail. 

HyDROPH  YL  LAC  EJE, 

120.  Phacelia  Frankliniiy  Gray. 

Cafion  of  Lewes  Eiver. 

BoBRAGINACEiE.  \ 

121.  EcJunospermum  Redowskii,  var.  occidentale,  Wat. 

Telegraph  Creek,  Fl.  May  27th. 

122.  Mertensia  paniculata,  Don. 

Cassiar  Trail  thirty  miles  south-west  of  Dease  Lake.    Fl.  June 

2nd.     Common. 
Lake  Bennett.    -(W.  Ogilvie.) 

SoROPHULAEIACBiE. 

123.  CastiUeia  pallida,  var.  septentrionaliSj  Gray. 

Lewes  Eiver. 

124.  Collinsiaparviiiora,  Dough 

Glenora,  Fl.  May  25th ;  Telegraph  Creek. 

125.  Euphrasia  officinalis,  L. 

Lewes  Eiver. 

126.  Pedicularis  Mrsuta,  L. 

Finlayson  Eiver. 

127.  Veronica  alpina,  L. 

Hills  west  of  Finlayson  Lake ;  Finlayson  River. 
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128.  Pentstemon  confertus,  var.  coeruleo-purpurem^  Gray. 
Cafion  of  Lewes  Eiver. 
Tagish  Lake.     (W.  Ogilvie.) 


LENTIBULARIACEiE. 


129.  Pinguicula  villosa^  L. 

Prances  Eiver. 

CHBNOPODIACE.i:. 

130.  Chenopodium  capitatum,  Wat. 

Telegraph  Creek,  Stikine  Eiver,  Fl.  May  21ih ;  "  Pelly  Banks." 
Lake  Labarge.    (W.  Ogilvie.) 

POLYGOXACE/E. 

131.  Polygonum  viviparum,  L. 

Francis  Eiver. 

ELiEAGNACE-E. 

132.  Elosagnus  argentea^  Pursh. 

Telegraph  Creek,  near  confluence  of  Pelly  and  Lewes  Eivers, 
and  in  several  places  on  latter  river. 

133.  Shepherdia  Canadensis,  Nutt. 

In  flower,  abundant  at  Glenora  and  Telegraph  Creek,  May  23rd. 

Santalaoe^. 

134.  Comandra  livida^  Eichards. 

Frances  Eiver. 

Betulace.e. 

135.  Betula  papyrifera,  Ait. 

Stikine  Eiver,  May  22nd ;  Lewes  Eiver,  near  its  mouth ; 
Lease  Eiver.  Occurs  generally  throughout  the  district,  ex- 
cept along  upper  part  of  Pelly  Eiver. 

136.  Betula  glandulosa,  Mx. 

Abundant  everywhere  in  suitable  localities. 
13*7.  Alnus  rubra,  Bong. 
Frances  Lake. 
Chilkoot  Inlet.     May  2Tth.     (W.  Ogilvie.) 
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SALIOACEiS. 

138.  8aUx  speciosaj  Hook.  &  Am. 

Upper  Liai'd  Eivor. 

139.  Saiix  cordata,  Muhl. 

Upper  Liard  Eiver.     A  singular  form. 

140.  Salix  longifoliay  Muhl. 

.Upper  Liard  Biver. 

141.  Salix  conjuncta,  Bebb,  d.  sp. 

Cassiar  Trail  twenty  miles  north-west  of  Dease  Lake.  June  3rJ, 

142.  Salix  rostrata,  Eich. 

Telegraph  Creek.     May  27th. 

143.  Salix  flavescms,  var.  Scoulerianay  Bebb. 

Stikine  Eiyer  above  Little  Cafion.     May  22nd. 

144.  Salix  reticulata,  h. 

Finlayson  Eiver.  Abundant  in  cold,  mossy  swamps  about 
height  of  land  between  Liard  and  Pelly  Eivers. 

145.  Salix  glauca,  L. 

Near  mouth  of  Lewes  Eiver. 

146.  Populus  trichocar-paj  T.  &  G. 

Mouth  of  Lewes  Eiver,  August  15th  ;  "  Pelly  Banks  "  ;  Stikine 
Eiver,  above  the  canon,  May  22nd;  Lake  Francis;  Dease 
Eiver ;  Forks  of  Taiya  Eiver. 

147.  Populus  tremuloides,  Mx. 


Generally  abundant. 


CONIPER.K. 


148.  Junipenis  Virginiana,  L. 

Telegraph  Creek  (arboreal) ;  general  elsc\yhero  in  a  shrubby 
form. 

149.  Finns  contorta^  Dougl. 

Common  along  the  coast. 

150.  Pinus  Murrayana,  Balf. 

From  the  Little  Canon,  on  the  Stikine,  north-eastward  to  Devil's 
Portage,  on  the  Lower  Liard  (McConnell) ;    northward  to 
Finlayson  Lake;  along  Lewes  Eiver,  from  Lake  Lindeman  to 
mouth  of,  and  up  Pelly  Eiver  to  long.  133°  45'. 
51.  Pinus  Banksiana,  Lambert. 

East  of  Devil's  Portage,  on  Lower  Liaixi  (McConnell.) 

152.  Picea  SitchensiSj  Carr. 

The  most  abundant  forest-tree  along  the  coast  and  on  the  sea- 
ward slopes  of  the  Coast  Eanges.  Not  found  to  the  eastward 
of  these  mountains. 

153.  Picea  albOy  Link. 

15 
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The  most  abundant  forest  tree  over  the  entire  i-egion  ea^t  of  the 
Coast  Banges. 

154.  Picea  nigra,  Link. 

More  or  less  abundant  over  the  entii'e  region  east  of  the  Coast 
Banges. 

155.  Tsuga  Pattoniana,  Engelm. 

Forming  groves  in  Taiya  valley  and  on  the  mountains,  Chilkoot 
Pass.  Probably  characteristic  of  the  higher  parts  of  the 
Coast  Banges  throughout. 

156.  Abies  suhalpina^  Engelm. 

Bennett  Lake,  and  generally  on  the  mountains  in  the  vicinity  of 
the  timber-line. 

157.  Larix  Americana,  Mx. 

Extends  westward  twenty-two  miles  up  Dease  Biver,  and  north- 
ward along  Upper  Liard  to  lat.  61°  35'.  Nowhere  seen  along 
the  Pelly  or  Lewes. 

Obchidace^. 

158.  Oorallarhiza  innata,  B.  Br. 

Upper  Liard  Biver. 

159.  Calypso  borealis,  Salisb. 

Cassiar  trail,  thirty-six  miles  south-west  of  Dease  Lake. 

160.  Cypripedium  mantanum,  Dougl. 

Lewes  Biver.     (W.  Ogilvie.)  ♦ 

LiLIAOBiC:. 

161.  Digporvm  Oregana,  Watson. 

Glenora,  May  27th. 

162.  Allium  Schoenoprasam,  L. 

Frances  Biver;  mouth  of  Lewes  Biver. 
Lake  Labarge.    (W.  Ogilvie.) 

163.  Veratrum  viride,  Ait. 

Lake  Lindeman ;  south  slope  of  Chilkoot  Pass. 

164.  Zygadenus  elegans,  Pui*8h. 

Cafion  of  Lewes  Biver.     (W.  Ogilvie.) 


JUNOACE^ 


165.  Juncus  Lescurii,  Bolander. 

Lewes  Biver. 

166.  Juncus  castaneus,  Smith. 

Lewes  Biver. 


/« 
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Cypirbjlcejr. 

167.  Eriophorum  capitatum,  Host. 

Upper  Pelly  Biver,  above  the  cafion. 

168.  Carex  siccata,  Dew. 

Upper  Pellj  River. 

169.  Carex  f estiva,  Dew. 

Lake  Lindeman. 

170.  Carex  leporina,  L.,  var.  Americana,  Olney. 

Stikine  River,  above  the  cailon,  May  22nd;  Telegraph  Creek, 
May  27th. 

171.  Carex  atrata^  L. 

Prances  River. 

172.  Carex  aurea,  Nutt. 

Upper  Pelly  River. 

173.  Carex  alpina,  Swartz. 

Lewes  River. 

174.  Carex  acuta,  L. 

Lewes  River. 

175.  Carex  ambusta,  Bailey. 

Frances  River;  Lewes  River;  **  Pelly  Banks." 

176.  Carex  podocarpa,  B,  Br. 

Lewes  River. 

Gbamine^ 

177.  HierochLoa  alpina,  Roem.  &  Schaltz. 

Mountain  near  Finlayson  River,  alt.  4300  feet,  lat.  6 1''  30\ 

178.  Hierochloa  borealis,  Roem.  &  Schultz, 

Telegraph  Creek;  Upper Liard  River;  Lewes  River. 

179.  Phleum  alpinum,  L. 

Lake  Lindeman. 

180.  Agrostis  scabra,  Willd. 

Lake  Lindeman 

181.  Cinna  pendula,  Trin.,  var.  mutica,  Vasey. 

«  Pelly  Banks." 

182.  Deyeuocia  neglecta,  Kunth. 

"  Pelly  Banks,'*  and  confluence  of  Lewes  and  Pelly  rivers. 

183.  Deyeuxia  neglecta,  var.  brevifolia,  Vasey. 

"Pelly  Banks." 

184.  Deyeuxia  Sj/lvatica,Knnth . 

Lewes  River;  "Pelly  Banks." 
Dease  River. 
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185.  Deyeuxia  Columbiana^  Macoun.    d.  sp. 

Tagish  Lake. 

186.  DescJiampsia  ccespitosa,  Beauv. 

Lewes  Biver,  and  *'  Pelly  Banks." 
18*7.  Trisetum  subspicaium,  Beauv. 

Upper  Liard  River;  "  Pelly  Banks ;"  Frances  Lake ;  Finlayson 
Lake. 

188.  Poa  alpina,  Linn. 

Lake  Lindeman ;  "  Pelly  Banks." 

189.  Poa  ccesia,  Smith. 

Lake  Lindeman ;  Dease  River;  Frances  River ;  "Pelly  Banks.'* 

190.  Poa  cenisiaj  All. 

Hills  west  of  Finlayson  Lake. 

191.  Festuca  ovina^  L. 

Lake  Lindeman ;  "  Pelly  Banks." 

192.  Festuca  scabrella,  Torr. 

Frances  Lake,  and  Finlayson  Lake. 

193.  Agropyrum  violaceunif  Lange. 

Lake  Lindeman ;  "  Polly  Banks  "  ;   Lewes  River. 

194.  Hordeum  jubatum^  L. 

Lewes  River. 

195.  Elymus  dasystachys,  Trin. 

Dease  River. 


EQUISETAECiB. 

196.  Equisetum  variegatum^  Schleicher. 

Upper  Liard  River.     Juno  2,  1887. 


FiLICES. 

19*7.  Aspidium  fragrans,  Swartz. 
On  rocks,  Frances  River. 

198.  Cystopteris  fragiliSy  Bernh. 

Telegraph  Ci  eek. 

Muscr. 

199.  Splachnum  luteum^  L. 

200.  Webera  nutans,  Hodw. 

Upper  Liard  River.     June  27,  1887. 

201.  Jlorchantia  polymorpha,  Jj. 

Upper  Liai^d  River.    Juno  27,  1887. 
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ZOOLOGY. 

List  op  Diurnal  Lepidoptera  by  James  J'letcher,  F.R.S.C,  F.L.S. 

1.  List  of  Diurnal  Lepidoptera  collected  in  the  Yukon  District  and  adjacent 
Northern  Portion  of  British  Columbia, 

Specimens  in  this  list,  not  otherwise  noted,  were  coUcetod  h}'  Dr.  G. 
M.  Dawson  and  assistant,  J.  McEvoy,  in  188T. 
Papilio  MachaonjJj.j  var.  Aliaska,  Scud.     Frances  Eiver,  July  1 ;  three 

miles  below  summit  of  Chilkoot  Pass  (from  Mr.  McDougall).  July 

15,  1886. 
Papilio  TurnuSy  L.,  June  28,  1887;  three  miles  below  Little  Canon, 

Lower  Liai-d  (long,  128°  13'),  McConnell;  Devil's  Portage,  Lower 

Liard  (long.  126^^10'),  July  15,  188Y,  McConnell ;  Frances  Eiver 

flat.  60^  29'),  July  L 
Pieris  Nelsonij  Briw,     Telegraph  Creek,  Stikine  Kiver,  May  27. 
Pieris  Napi,  Esper.    Arctic  form,  Bryonitv^  Ochs.     Dease  Lake,  Juno  6. 
Pieris  Xapi,   Esper.     Arctic   form,   Bryonia;,   Ochs.,  var.  Hulda,  Ed., 

West  of  Finlayson  Lake  (lat.  61°  45',  long,  130^  55'),  July  28. 
Pieris  Napi  (1) ;  winter  form  Venosa,  Scud.     Dease  Lake,  June  17. 
Pieris  Napi  (2)  ;  winter  form  Oleracea-hyemalis,  Har.     Frances  Eiver 

(lat.  60°  29'),  July  1;  Lewes  River  (lat.  61°  55').  August  27. 
Anthocaris  Ausonides,  Bd.     Cassiar  Trail,  ten  miles  west  of  Dease  Lake, 

June  4;  Telegraph  Creek,  Stikine  River,  May  29;  Dease  Lake, 

June  7. 
Anthocaris  Stella,  Edw.     Telegraph  Creek,  May  29. 
Cclias  Christina,  Edw.     Upper  Pelly  River  (lat.  62°  47',  long.  137°  20') 

August  7 ;  site  of  Fort  Selkirk,  August  17,  Ogilvie. 
Argynnis  Chariclea,  Schneid.     Finlayson  Eiver  (lat.  61°  40',  long.  130° 

16'),  July  22  J  Finlayson  Lake,  July  27  ;  Upper  Pelly  River  (lat. 

61°  50',  long.  132°),  August  3.     Pelly  or  Yukon  River,  August  7, 

1888.     McConnell. 
Argynnis  Freya,  Thunb.  Cassiar  Trail,  ten  miles  west  of  Dease  Lake, 

June  4 ;  Dease  Lake,  June  5. 
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Phyciodes  Tharos,  Dm.  Dovirs  Portage,  Lower  Llai-d  (loDg.  126°  10'), 

July  15,  McConDell. 
Phyciodes  PratensiSy  Behr.    Upper  Liai*d  Eiver  (lat.  60°),  June  26. 
Grapta  Favmsy  Edw.    Fifty  miles  below  Forty-mile  Creek,  Pelly  or 

Yukon  River,  August  7,  1888,  McConnell. 
Orapta  Progne,  Oram.    Lewes  River  (lat.  61°  55'),  August  27. 
Thecla  Irus,  Godt.    Telegraph  Creek,  Stikine  River,  May  29 ;  Cassiar 

Trail,  twenty-two  miles  east  of  Telegraph  Creek,  June  1. 
Chrysophanvs  Helloides,  Bd.      Upper  Pelly  River  (lat.  62°  40',  long- 

134°  30')  August  T. 
Lyccena  SospioluSj  Bd.    Devil's  Portage,  Lower  Liard  (long.  126°  10'), 

July  17,  McConnell ;  Finlayson  Lake,  July  25. 
Lyccena  Couperii,  Grote.     Telegraph  Creek,  Stikine  River,  May  31 ; 

Cassiar  Trail,  thirty  miles  west  of  Dease  Lake,  June  2 ;  Cassiar 

Trail,  ten  miles  west  of  Dease  Lake,  June  4 ;  Dease  Lake,  June  5 ; 

Devil's  Portage,  Liard  River  (long.  126°  10'),  July  13,  McCon. 

nell ;  Upper  Liard  River  (lat.  60°),  Juno  26;  Frances  River  (lat. 

60°  29'),  July  1. 
Lyc<ena  Shasta,  Edw.     Upper  Pelly  River  (lat.  61°  50',  long.  132°), 

August  3 ;  Lewes  River  (lat.  62°  20'),  August  21. 
Lyccena  Pseudargiolus,  Bd.  Lee. ;  winter  foi-m  (I)  J/ucia,  Kirby.  Dease 

Lake,  June  4 ;  Dease  Lake,  June  8. 
Lyccena   PseudargioluSf  Bd.  Lee. ;   winter  form  (2)  Marginatay  Edw. 

Cassiar  Trail,  twenty  miles  west  of  Dease  Lake,  June  3. 
Lyccena  PseudargioluSy  B.-L.,  winter  fonn  (3)  Violacea^  Edw.    Cassiar 

Trail,  ten  miles  west  of  Dease  Lake,  June  4. 
Lyccena  Amyntula  Bd.    Devil's  Portage,  Liard  River  (long.  126°  10'), 

July  17,  McConnell. 
Nisaniades  IcelaSy  Lint.    Telegraph  Creek,  Stikine  River,  May  27. 
Niscniades  PersiuSy  Scud.    Dease  Lake.  June  4. 
Nisoniades  JuvcnaUs,  Fab.      Cassiar  Trail,  ten  miles  west  of  Dease 

Lake,  June  4. 


2.  List  of  Diurnal  Lepidoptera  collected  by  Mr.  W.  Ogilvie  on  Mackenzie 

River  in  1888.* 

Papilio  Machaon,  L.,  var.  ^l^ws^a,  Scud.  Fort  Macphei-son  (lat.  67°  20'), 

June  21. 
Pieris  Napi,  Esper. ;   Arctic  form  Bryonice,  Qchs.,  var.  Hulda,     Fort 

Macphei-son  (lat.  67°  20'),  June  21. 

•This  and  the  following  list  do  not  come  strictly  within  the  limits  of  this  report,  but  are 
indaded  here  to  ensure  publication. 
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Anthocaris  Ausonides,  Bd.    Mackeozie  River,  July  8. 
Colias  Christina,  Edw.    Fort  Good  Hope  (lat.  66°  15'),  August  11. 
Vanessa  Antiopa,  L.    Ninety  miles  above  Port  Good  Hope  (lat.  65°  20')  ^ 
July  19 ;  Fort  Smith  (lat  60°),  August  24. 

3.  Inst  of  Diurnal  Lepidoptera  collected  by  Mr.  Fredk,  Bell,  at  the  instance 

of  Mr.  R.  G,  McComneU,  at  Fort  Simpson,  Mackenzie  River 

(lat.  61°  52'),  1888. 

Papilio  Tunms,  L.     (Five  specimens.)     June  24  to  July  8. 

Pieris  Napi,  Esper.  (2) ;  winter  form  Oleracea-hyemalis,  Har.  (Thirteen 

specimens.)     June  24  to  July  8. 
Oolias  Occidentalis,  Scud.    July  17. 
Colias  Christina,  Edw.    Male,  July  17 ;  female,  July  25. 
Grapta  Progne,  Cram.    (Two  specimens.)    July  12. 
Vanessa  Milbertii.    Grodt.    (Eleven  specimens.)    June  26  to  July  20. 
Inmemtis  Arthemis,  Dru.  (1) ;  dimoi-phic  form  Lamina,  Fab.     (Three 

specimens.)    July  23. 
Erehia  Discoidalis,  Kirby.    June  25. 

Lyccena  Pseudargiolus,  Bd.  Lee. ;  winter  fonn  (1)  Lucia,  Kirby.  June  25. 
Nisoniades  Icelus,  Lint.    June  26. 

Fishes,  Determined  prom  Photographs,  by  Dr.  T.  H.  Bean,  United 
States  Commissioner  of  Fish  and  Fisheries. 

Photographs  were  taken  of  some  of  the  fishes  met  with,   but  no 
specimens  were  brought  back.     The  photographs  have  been  kindly 
examined  by  D^.  Eean,  who  enumerates  the  species  represented  as 
follows : — 
Salvelinus^  namaycush,  Walbaum. 

Lake  Trout.    Frances  River,  July  2.     Spent  male,  judging  from 
great  length  of  maxilla.    '^  Much  darker  than  the  other  lake  trout, 
and  with  white  instead  of  yellow  flesh." 
Salvelinus  namaycush,  Walbaum. 

Lake  ti-out.    Frances  Lake,  July  14.     "  Oixiinary  lake  trout  of 
the  region." 
Esox  Indus,  Linn^. 

Pike.    Frances  Lake,  July  12.    Length,  3  feet  3  inches. 
C(/regonus  Nelsoni,  Bean. 

Nelson's  whitefish.    Frances  Lake,  July  16;  also  Lake  Linde- 
man,  September  18. 
Catostomus  catostomus,  Forster. 

Northern  sucker;  small-scaled  sucker.     Frances  Lake,  July  16. 
Thymallus  signifer,  Bichainison. 

Back's  grayling.    Finlayson  Eiver,  July  19. 
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Description  of  a  New  Eed-backed  Mouse  (Evotomys  Dawsoni)  from 
THE  Head-water  op  Liard  Biver,  North-West  Territories. 

BY   DR.    C.   HART   MERRIAM. 

Of  a  few  skins  of  birds  and  small  mammals  brought  back,  the  only 
one  of  particular  interest  is  that  desoi-ibed  below  by  Dr.  J.  Hart 
Merriani,  American  Naturalist,  July,  1888.  (The  figure  given  with 
the  original  description,  illustrating  the  dentition,  is  not  hero  repro- 
duced.) 

*'Dr.  Gcoi'go  M.  Dawson,  Assistant  Director  of  the  Geological  and 
Natural  History  Survey  of  Canada,  has  kindly  sent  me  for  determina- 
tion a  red-backed  mouse  collected  by  him  June  23,  18b7.  at  Finlayson 
Eiver,  one  of  the  northern  sources  of  Liard  Kiver,  in  lat.  61°  30'  N., 
long.  129°  30'  W.,  altitude  3000  feet. 

'*  So  little  is  known  of  the  small  mammals  of  this  remote  and  inac- 
cessible region  that  it  is  not  particularly  surprising  to  find  that  the 
mouse  collected  by  Dr.  Dawson  proves  to  be  undescribcd.  In  some 
respects  it  is  intermediate  between  the  circumpolar  Evotomys  rutilus 
and  its  more  southern  congener,  Evotomys  gapperi.  But  since  it  dif- 
fers from  both  and  no  intermediate  forms  are  known,  it  must  be 
regarded  as  specifically  distinct.  Hereafter,  should  intergrades  bo 
discovered,  it  may  be  necessary  to  consider  it  a  sub-species.  It  may 
be  characterized  as  follows: — 

Evotomys  Dawsoni,  sp.  nov. 

Dawson's  Red  bached  Mouse. 

^*  Type  in  Museum  of  Geological  and  Natural  History  Survey  of 
Canada,  at  Ottawa.  From  Finlaj-son  Eiver,  a  northern  source*  of  Liard 
River,  N.  W.  T.  (lat.  60°  30'  N.,  long.  129°  30'  W.,  altitude  3000  feet). 
Size,  about  equal  to  that  of  Evotomys  gapperi.  Measurements  from 
mounted  specimen  (apparently  well  mounted  and  not  at  all  stretched) : 
Head  and  body,  75  mm. ;  tail  vertebrte,  28  mm. — pencil,  8  mm.  (total* 
36  mm.) ;  ears,  from  crown,  T  mm.  Tail  shorter  and  thicker  than  in 
gapperi,  but  longer  and  slimmer  than  in  rutilus,  in  this  respect  (but  no 
other)  agreeing  with  a  specimen  collected  at  Fort  Liaixl  by  Kennicott 
(No.  4562,  T^.  S.  National  Museum).  The  hind  foot  is  intermediate 
between  that  of  rutilus  and  that  of  gapperi,  being  thicker  than  in 
gapperi,  but  not  so  thick  as  in  rutilus.  The  eara  conspicuously  overtop 
the  fur,  fully  equalling  those  of  gapperi.  The  tail  is  bicolor,  the  yel- 
lowish of  the  under  part  occupying  a  little  more  than  half  of  the  cir- 
cumference. It  is  well  haired,  and  the  terminal  pencil  is  neal-ly  black 
above  (and  8  mm.  long).     The  red  dorsal  stripe  begins  just  behind  the 
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€ye  and  extends  to  the  root  of  the  tail.  In  color  it  is  bright  chestnut — 
not  far  from  ferruginous ;  the  sides  are  tawny  gray,  and  the  belly  is 
strongly  washed  with  ochraceous  buflP,  The  admixture  of  black-tipped 
hairs  is  as  great  as  in  gapperiy  and  it  is  very  much  more  conspicuous, 
owing  to  the  lighter  ground-color  of  the  back  and  sides.  The  result  is 
a  sort  of  *  peppery  *  appearance  not  seen  in  any  other  representative 
of  the  genus.  There  is  a  tolerably  well-defined  whitish  post-auricular 
spot — an  exaggeration  of  the  pale  blotch  sometimes  seen  behind  the 
ear  in  rutilus.  The  whiskers  are  black  and  white ;  they  reach  back  to 
the  shoulders,  instead  of  stopping  at  the  occiput,  as  usual  in  the  genus. 
A  blackish  stripe,  bordered  below  with  fulvous,  runs  from  the  base  of 
the  whiskers  to  the  tip  of  the  nose.  The  projecting  margin  of  the  ear 
is  well  covered  with  reddish  haii^s,  brightest  on  the  interior  of  the 
auricle. 

"  Cranial  and  Dental  Characters. — Unfortunately  the  skull  was  badly 
smashed  and  part  of  it  altogether  wanting ;  hence  no  cranial  charac- 
ters ean  be  made  out.  The  teeth,  however,  remain,  and  are  repre- 
sented in  the  accompanying  cut  [not  reproduced].  Their  most  marked 
peculiarity,  compared  with  those  of  gapperi,  consists  in  the  openly- 
-communicating  loops.  The  upper  molar  series  measures  45  mm.  on 
the  ci-owns,  4*8  mm.  on  the  alveolfie.  The  lower  molar  series  measures 
4*4  mm.  on  the  crowns,  4*6  mm.  on  the  alveola. 

"I  take  great  pleasure  in  bestowing  upon  this  handsome  mouse  the 
specific  name  Dawsoni,  as  a  slight  recognition  of  the  indefatigable  zeal 
of  its  discoverer,  the  distinguished  explorer  and  geologist,  Dr.  Geo.  M. 
Dawson,  who  has  added  so  much  to  the  fund  of  knowledge  relating  to 
North-western  Canada." — C,  Hart  Merriam. 
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NOTES  ON  THE 

LITHOLOGICAL  CHARACTER  OF  SOME  OP  THE  ROCKS  COL- 

LECTBD  IN  THE  YUKON  DISTRICT  AND  ADJACENT 

NORTHERN  PORTION  OF  BRITISH  COLUMBIA. 

By  Mb.  F.  D.  Adams,  M.A.Sc. 


(Of  tho  rocks  described  below,  Nos.  16,  25,  2,  4, 1  aod  10  were  col-^ 
lected  by  Mr.R.  G.  McConnell.  "No.  C."  by  Mr.  W.  Ogilvie,  and  the- 
remaining  specimeiiR  by  Dr.  G.  M.  Dawson.) 

Stikine  River,  No,  16.   (Near  mouth  of  Clearwater  River.  See  p.  55  b.> 

Diabase  Porphyrite, — A  rock  consisting  of  a  fine-grained  groundroass^ 
through  which  ciystals  of  plagioclase,  augite  and  iron-ore  are  por- 
phyritically  distributed.  The  plagioclase  individuals  are  well  twinned 
and  have  good  ciystalliue  foi^ns.  The  augite  occui*s  in  eight-sided 
crystals,  both  prinacoids  beiug  well  developed,  and  the  iron  ore,  which 
is  ilmenite,  partly  decomposed  to  loucoxene.  The  gi*onndmass  is  crypto- 
crystalline  and  microcrystalline.  A  good  deal  of  chlorite  and  other 
decomposition  products  occura  disseminated  through  the  rock. 

Manh  Lake,  No,  86.  (North  end  of  lake,  near  outlet.  See  p.  164  b.) 

Diabase  Porphyrite, — Resembles  No.  16,  but  the  poi*phyritic  crystals- 
are,  as  a  general  rule,  smaller.  The  groundmass  also,  although  for 
the  most  part  microcrystalline,  is  in  some  places  isotropic,  consisting 
of  glass. 

Stikine  River,  No.  25.     (Telegraph  Creek.    See  p.  57  b.) 

Diabase  Tuff. — ^A  somewhat  fine-grained  clastic  rock  a  good  deal 
decomposed,  made  up  of  irregular-shaped  grains  of  plagioclase,  pyroxene- 
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and  titaoic  iron  oro,  with  a  very  little  pyrite  and  some  fragments  of  a 
fine-grained  por])hyritic  rock.  The  majoiity  of  the  grains  are  plagio- 
<ilase,  showing polysynthetic  twinning,  a  few  untwinncd  felspar  grains 
are  also  present,  some  of  which  may  be  orthoclase.  The  plagioclase  is 
a  goorl  deal  decomposed,  many  grains  consisting  almost  entirely  of  a 
cryptocryslalline  or  microcrystnlline  aggregate  of  calcite,  kaolin  and 
other  decomposition  products.  The  pyroxene  is  clear  and  colorless, 
being  as  a  general  rule  less  decomposed  than  the  feldspar.  It  is 
hiaxial,  and  shows  the  usual  pyroxene  cleavage-,  with  a  high  angle 
of  extinction  on  the  clinopinacoid,  which  in  one  case  reached 
41°.  It  is  sometimes  decomposed  to  chlorite,  a  considerable  quantity 
of  this  mineral  also  occurring  scattered  through  the  rock.  The  frag- 
ments of  titanic  iron-ore  are  for  the  most  part  decomposed  to  leucoxene, 
showing  the  characteristic  cross-hatched  structure.  The  fragments  of 
fine-grained  ])orphyritic  rock  above  mentioned  have  a  fine-grained 
groundmass,  in  which  are  imbedded  lath-shaped  crystals  of  plagio- 
clase  and  crystals  of  augite,  and  are  apparently  pieces  of  a  decomposed 
diabase-porphyrite.  Traveling  the  section  are  several  bands  or  streaks, 
much  finer  in  grain  and  showing  cataclastic  structure,  and  which  were 
evidently  lines  of  motion  caused  by  crushing. 

Dease  LakCy  iVo.  8.     (About  eight  miles  from  head  of  lake,  west  shore. 

See  p.  T8  b.) 

A  very  fine-grained  yellowish-green  I'ock.  with  schistose  structure 
and  somewhat  talcose  appearance.  Under  the  microscope  it  is  seen  to 
-consist  of  an  exceedingly  fine-grained  groundmass,  almost  opaque,  in 
which  are  a  few  strings  and  inegular-shaped  segregations  of  calcite 
and  a  number  of  porphyritic  crystals  of  pyroxene.  Under  a  very  high 
j)Ower,  the  groundmass  is  seen  to  be  composed  largely  of  little  ehrcds 
of  a  micaceous  mineral,  probably  sericite,  which  are  approximately 
parallel  in  position  and  give  to  the  rock  an  appearance  resembling  flow 
stnicture.  With  this  is  associated  a  smaller  quantity  of  a  colorless 
mineral  polarizing  in  dull  bluish  tints  and  with  somewhat  undulatory 
extinction,  which  I'csembles  felspar,  but  does  not  s^how  any  lines  of 
twinning.  The  pyroxene  crystals  are  colorless.  Cross  sections  are 
-eight-sided,  showing  the  development  of  both  prism  and  pinacoids, 
with  cleavages  parallel  to  both  and  extinction  parallel  to  the  latter. 
It  is  biaxial,  and  longitudinal  sections  show  a  single  set  of  cleavages, 
-sometimes  intersected  by  tranvei'se  ci'acks.  The  extinction  direction 
makes  an  angle  with  this  cleavage,  which  in  one  case  was  as  high  as 
-34°.  The  crystals  are  short  and  stout,  and  are  occasionally  twinned, 
they  generally  have  good  crystalline  forms,  but  are  sometimes  broken. 
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A  few  grains  of  pyrite  and  a  little  chlorite  are  also  present  in  the  rock. 
As  would  be  expected  from  the  appearance  of  the  hand  specimen,  the 
section  shows  that  the  rock  has  been  subjected  to  a  good  deal  of  motion, 
two  varieties  of  the  rock  differing  somewhat  in  appearance,  being  irre- 
gularly mixed  with  one  another.  It  is  probably  some  highly  altered 
basic  igneous  rock;  the  presence  of  the  pyroxene  crystals,  retaining,  as  a 
general  rule,  their  crystalline  form,  is  however,  somewhat  remarkable. 

Tagish  Zafce,  No.  93.     (Windy  Arm.     See  p.  171  b.) 

Fthite. — An  exceedingly  fine-grained  rock,  much  crushed  and  altered. 
Small  irrcgular-shapcd  segregations  of  calcite  are  scattered  through 
the  rock,  and  here  and  there  little  fragments  of  plagioclase  can  bo  seen. 
It  is  impossible  by  means  of  a  section  alone  to  determine  its  original 
character.  Before  the  blowpipe  it  fuses  easily  to  a  black  magnetic 
globule,  and  may  provisionally  bo  termed  afelsite, 

Cassiar  Trail,  No.  4.  (Tooya  River,  at  trail-crossing.  Sec  p.  TO  b.) 

Tuff  f — An  exceedingly  fine-grained,  red,  somewhat  schistose  rock, 
holding  numerous  irregular- shaped  cavities,  filled  with  a  light  green 
chloritic  mineral,  mixed  with  calcite.  The  section  is  rendered  nearly 
opaque  by  a  dcnbe  impregnation  with  iron-oxide.  It  is  also  traversed 
by  thin  veins  of  calcite.  Before  the  blowpipe  the  rock  fuses  to  a  black 
magnetic  bead.     It  is  probably  an  altered  tuff. 


Granitic  Rocks  from  the  Coast  Ranges. 
Wrangell,  No.  2.     (Wrangell  Island.     See  p.  54  b.) 

Blot  He  Granite. — A  rather  fine-grained  gray  granite,  with  very 
indistinct  foliation.  It  is  composed  of  quartz,  orthoclase,  plagioclase, 
biotitc  and  cpidote,  with  a  vory  small  amount  of  apatite  and  of  an 
isotropic  mineral,  light  brown  in  color,  with  high  index  of  refraction, 
but  without  good  crystalline  form,  and  which  is  probably  garnet. 
Almost  every  grain  of  quartz  exhibitn,  between  crossed  nichols,  an 
uneven  extinction,  showing  that  the  rock  has  been  submitted  to  pres- 
sure. Both  the  orthoclase  and  plagioclase  are  generally  fresh.  The 
epidote,  which  is  present  in  consideiable  amount,  is  colorless,  strongly 
doubly  refracting,  and  is  almost  always  associated  with  the  biotite. 
It  occui's  in  curiously  corroded,  somewhat  elongated,  prismatic  crystals, 
with  perfect  cleavage  parallel  to  the  longest  axis,  the  plane  of  the  optic 
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axes  being  at  right  angles  to  this  cleavage.  The  mode  of  occurrence 
of  this  epidote  is  very  similar  to  that  found  in  the  mica-diorite  from 
Stony  Point,  on  the  Hudson  River,  and  described  by  Dr.  George 
Williams  (American  Journal  of  Science ^  June,  1888). 

Stikine  River,  No.  4.     (Near  mouth  of  river.    See  p.  54  b.) 

A  Porphyritic  Biotite  Hornblende  Granite,  approaching  a  Quartz  Biorite 
in  composition. — A  medium-grained  grey  i*ock,  with  numerous  small 
white  porphyritic  crybtals.  It  is  composed  of  quartz,  plagioclase, 
orthoclase,  biotite  and  hornblende.  The  porphyritic  crystals  are  fel- 
spar, which  is  almost  invariably  plagioclase.  They  possess  a  zonal 
structure,  and  contain  numerous  colorless  inclusions  heaped  up  toward 
the  centres  of  the  crystals.  Some  of  them  also  contain  inclusions  of 
muscovite,  which  is  probably  a  decomposition  product.  The  quai-tz 
generally  shows  an  uneven  extinction,  owing  to  pressure.  The  plagio- 
clase preponderates  largely  over  the  orthoclase,  but  some  un twinned 
grains  have  been  referred  to  the  latter  species.  The  biotite  and  horn- 
blende are  intergrown  with  each  other.  Two  or  three  grains  showing 
granophyr  structure  are  also  seen  in  this  section. 

Stikine  River,  No,  7.      (Moraine  of  Great  Glacier.    See  p.  64  b.) 

Biotite  Hornblende  Granite. — A  rather  coarse-grained  grey  granite, 
with  very  indistinct  foliation.  It  is  composed  of  quartz,  orthoclase, 
plagioclase,  biotite,  hornblende,  sphene  and  magnetite.  The  quartz 
shows  a  somewhat  uneven  extinction.  Both  feldspars  often  show  zonal 
structure.  The  hornblende  is  about  equal  to  the  mica  in  amount,  and 
only  small  quantities  of  sphene  and  magnetite  are  present.  The  latter 
is  probably  titaniferous. 

Stikine  River,  No.  10.     (Little  Canon.    See  p.  64  b.) 

Biotite  Granite. — A  coarsegrained  grey  granite,  poor  in  mica.  The 
orthoclase,  of  which  there  is  a  very  large  amount,  often  shows  an  indis- 
tinct zonal  structure.  A  small  quantity  of  magnetite,  or  more  probably 
ilmenito,  with  which  a  little  sphene  is  associated,  is  also  present  A 
crystal  of  zircon  was  observed  in  one  of  the  mica  grains.  Although 
the  rock  has  no  foliation,  it  shows  very  distinct  cataclastic  structure, 
induced  by  great  pressure.  The  constituent  minerals  are  seen  to  have 
been  much  squeezed  and  twisted,  the  larger  grains  being  often,  around 
their  edges,  broken  up  into  a  very  fine-grained  mass.  The  mica  also, 
which  is  in  part  decomposed  to  chlorite,  has  been  in  many  places 
pulled  apart  into  shreds. 
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Granitio  Bocks  from  the  Intbriob  Banges. 
Upper  PBlly  Eiver,  No,  61.     (Near  mouth  of  river.    See  p.  132  b.) 

Muscovite  Biotite  Granite, — A  medium-grained  grey  granite,  with 
very  indiBtinct  foliation.  It  is  composed  of  quartz,  oHhoclase,  micro- 
cline,  plagioclase,  muscovite,  biotite  and  epidote,  with  small  amounts  of 
garnet,  sphene,  pyrite  and  calcite.  The  plagioclase  is  present  in 
relatively  smaller  amount  than  in  the  granites  from  the  Coast  Banges. 
"The  muscovite  is  more  plentiful  than  the  biotite.  The  epidote  occurs 
in  colorless  corroded  crystals,  and  has  the  appearance  of  an  original 
•constituent  of  the  rock.^  The  garnet  is  reddish,  and  occurs  in  a  few 
iri'egular-shaped  isotropic  gi*ains,  usually  much  cracked.  The  sphene 
occurs  in  the  usual  wedge-shaped  crystals.  The  calcite  is  seen  in  the 
section  in  a  few  large  grains.  The  grains  of  quartz  and  orthoclase  are 
somewhat  cracked  and  broken,  but  beyond  this,  no  distinct  evidence  of 
pressure  is  exhibited  by  the  section. 

Upper  Felly  Biver,  No.  57.     (Granite  Canon.    See  p.  130  b.) 

Biotite  Granite, — ^A  rather  coarse  grained,  much  decomposed,  mas- 
sive grey  granite.  The  feldspars  are  so  decomposed  that  it  is  difficult 
to  detei'mine  their  character,  but  a  considerable  amount  of  plagioclase 
is  present,  and  probably  a  still  larger  amount  of  orthoclase.  The 
biotite  is  entirely  decomposed  to  chlorite  and  epidote.  A  few  small 
grains  of  hsBmatite  are  present  in  the  section.  The  quartz  grains  are 
much  cracked,  and  show  very  uneven  extinction,  owing  to  the  pressure 
to  which  the  rock  has  been  subjected.  ^ 

PeUy  or  Yukon,  "  No,  C."    (Opposite  Stewart  Eiver.    See  p.  34  b.) 

Quartoze  Biotite  Ghieiss. — ^A  rather  fine-grained  red  gneiss,  showing 
very  distinct  foliation.  It  is  composed  of  quartz,  orthoclase,  plagio- 
clase, calcite,  chlorite,  ilmenite  and  a  little  pyrite.  The  plagioclase  is 
present  in  rather  small  amount.  The  chlorite  is  a  decomposition  pro- 
duct, pi-obably  of  biotite,  and  the  calcite,  of  which  there  is  a  considei*- 
aUe  quantity,  is  also  a  decomposition  product  The  ilmenite  is  partly 
altered  to  leacoxene.  The  cataclasic  structure  is  distinctly  seen  in  the 
section. 

Upper  Felly  River,  No.  53.  (Nine  miles  above  Macmillan.  See  p.  129  b.) 

Biotite  Granite. — A  rather  coarse-grained,  reddish-grey,  massive 
rock,  composed  of  quartz,  orthoclase,  plagioclase  and  chlorite,  with  a 
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little  ilmenite  and  pyi*ite.  Both  feldspars  are  much  decomposed,  beiog^ 
in  some  places  nearly  opaque.  The  plagioclase,  which  is  not  so  plenti- 
ful as  the  orthoclase,  is  generally  better  ciystallized,  and  -frequently 
occui*s  in  crystals  penetrating  this  mineral.  The  ilmenite  is  partly 
decomposed  to  leucoxene,  and  the  chlorite  is  evidently  a  decomposition 
product  of  biotite.  The  section  is  traversed  by  a  little  very  fine  grained 
granitic  vein,  showing  a  banded  structure  pai*allel  to  its  walls.  The^ 
quartz  has  been  much  cracked,  nearly  eveiy  £rrain  showing  an  uneven 
extinction. 
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METEOEOLOGICAL  OBSBEVATIONS. 

The  Meteorological  Obsei'vations  here  recorded  are  as  follows: — 

1.  Observations  made  along  the  line  of  route,  June  1  to  September 
19, 1887. 

2.  Observations  at  Telegraph  Creek,  Stikine  Eiver,  by  Mr.  J.  0. 
Callbreath,  1881-1886. 

3.  Observations  at  Laketon,  Dease  Lake,  by  Mr.  J.  Cleai'ihue,  1878- 
1882. 

4.  Becord  of  temperature  at  Laketon,  Dease  Lake,  by  Mr.  Eobert 
Eeed,  1886-1887. 

The  observations  included  under  Nos.  2,  3  and  4  are  unfortunately 
very  incomplete.  They  refer  to  the  winter  months  only,  and  in 
general  the  minimum  reading  of  the  thermometer  alone  is  recorded. 
The  thermometers  employed  were,  however,  instruments  of  good  class 
by  well-known  makers,  and  in  view  of  the  paucity  of  information 
bearing  on  the  region,  it  has  been  considered  useful  to  print  them, 
I  am  indebted  to  Mr.  Callbreath  for  the  opportunity  of  extracting  the 
observations  made  by  him  from  his  diaries,  and  to  Mr.  Eeed  for 
communicating  the  third  and  fourth  series  of  observations.  The 
obsei'vations  forming  the  first  part  of  this  appendix  were  recorded 
by  Mr.  J.  Mc'Evoy  during  the  progress  of  our  journey. 

G.  M.  D. 
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<2)    0B8BRVATI0NS    AT    TBLBORAPH    CRBBK,   8TIKINE    RIYHR,  B.  C.,    DURING    POBTION8 
OF  THB  YBAB8  1881  TO  1886,  BY  J.  C  CALLBRBATH. 
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March  7 
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H 

23 

6 

Brirht,  fine  day. 
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—4 
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"21 
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-4 
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80 

Cloudy,  I  iEht  sprinkle  rain  a.m. 
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7 

10 

38 

*'      raining  a  little  all  day. 

12 

22 

11 

36 

13 

7 

18 

SO 

14 

6 

14 

£4 

15 

-6 

16 

80 

Fine,  clear  day,  strong  wind 

16 

IS 

np  river. 

17 

—5 

17 

30 

Cloudy  and  calm. 

J5 

-18 

18 

82 

Rained  hard  in  eve.,  driuling 

19 

—17 

all  day. 

20 

-10 

19 

35 

22 

—19 

21 

32 

Snowing  this  mom. ,  melting  as 

23 

2 

it  fell. 

24 

15 

28 

Mild  an.)  plasant. 
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22 

31 

"iz 

ce  running  in  river  for  first 

26 
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time. 

27 

15 

NTov.     1 

14 

29 

-8 
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SO 

Wind  up  river  sinoe  noon. 

90 

—12 

3 

24 

Fine,  mild  day. 

31 

10 

5 

15 

Mild  and  pleasant;  bright  all 

April    1 

14 

day ;  less  thanl  in.  snow  fell 
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10 

yesterday 

3 

20 

6 

12 

4 

15 

7 

17 

Mild  and  calm  all  day. 

6 

14 

8 

18 

Overcast,  light  mist ;  liUle  or 
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12 

no  ice  in  river. 
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22 
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10 

23 

10 
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Calm,    maekerel-sky    clouds 

11 

24  : 

moving  up  river. 
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24 

n 

22 

Mild  and  oalm  all  day. 

14 

25 

12 

26 

Snowed  a  little. 

6 

38 

13 

19 

Clear  and  oalm  all  day. 
Light  floating   clouds;  oalm 
andnildallday. 

16 

29 

14 

24 

17 

30  . 

2U 

9 

IS 

17 

Commenced  raining  2  p,m. 

21 

30 

16 

82 

Rained  hII  night:  snowed  fori 
hour  after  daylight ;  cleared 

22 

16 

28 

11 

oflF, 

21 

27 

17 

80 

Mild  and  pleasant  all  day; 
wind  up  river. 

25 

16 

26 

17 

18 

25 

Mild  and  pleasant;  light  snow 

27 

19 

in  evening. 

28 

26 
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21 

Brighr,  calm  day. 

29 

20 

11 

Partly  dear. 

80 

26 

21 

— ."^ 

Clear  and  calm. 

May      1 

27 

22 

-10 
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28 

23 

-« 

Partly  overcast  a.m.,  p.m. 
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341 

mild,  calm,  overoafit. 

4 

34 

24 

6 

Lightly  overcast,  oalm. 
Snowed  a  little  this  a  m. 

6 

83 

25 

7 

7 

32 

2« 

20 

Lightly  clouded  all  day,  mild. 

9 

26 

27 

8 

Overcast,   snowing    a  little, 

10 

33  . 

mild  all  day. 
Clear  and  mild  all  night. 
Misty,   began   snowing    from 

iS.B.4D.m. 
Snowed   8  in.;    river  nearly 

11 

42 

28 

7 

13 

26 

29 

3 

14 

3( 

15 

30 

30 

15 

16 

28  , 

closed. 

17 

35 

Deo.      1 

6 

Lightly  overcast. 

18 

38 

2 

7 

Mild  day. 

19 

26  1 

3 

14 

Light  overcast,  calm  all  day. 

21 

29  ; 

4 

14 

Hazy  and  calm. 

22 

29 

6 

14 

••      «.       «. 

23 

'  No  frost. 

6 

-1 

24 

I  ••      " 

7 

0 

Mild  and  calm. 

Sept.   29 

22  >  Coldest  niEht  of  season,  bright 

8 

1 

Mild,  overoan ;  It.  snow  p.m. 

clear  day. 
Wind  N,.  bright  and  clear  all 

9 

11 

Lightly   overcast,    mild    and 

30 

20 

^calm.^      ^   ^ 

day. 

10 

8 

Partly  clouded  ;  snow  squalls. 

Oct.      1 

24 

Wind  N. 

11 

-7 

Cold  all    day;     wind    down 

3 

19 

river. 
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Date. 

•4 

Bit 

Remarks. 

Date. 

il 

It 

Hrmarks. 

18S2. 

o 

1888. 

0 

Dec.    12 

-11 

Feb.    17 

5 

Overcast ;  a  little  snow. 

IS 

-28 

Cattinv  N.  wind;   not  above 
-20°a)rdii»'. 

18 

10 

Mild  and  oalm ;  snowed  2  in. 
last  night. 

14 

9  a.m.,  — 16<' ;  5  in.  fine  snow 

19 

7 

Calm. 

all  day. 

20 

-2 

Clear  and  oalm. 

16 

—11 

Snowed  about  8  inohei. 

21 

-3 

Clear. 

16 

6 

Little    snow    daring    night; 

22 

10  p.m..  6°. 

Calm  and  partly  clouded. 

growing  warmer. 

23 

"Hi 

17 

21 

Oreroavt,  wind  E. 

24 

9 

Cloudy. 

18 

6 

Overoast,  as  usual  this  mild 
weather. 

25 

-1 

10  a.m..  thawing— Ant  thaw  of 
season. 

19 

—4 

26 

33 

?fe:?iJi?'n1S.t!"^- 

22 

This  erening  33°. 

27 

35 

23 

■"*20* 

28 

22 

Bright  and  warm. 

24 

12 

Mild  and  pleasant  all  day. 

March  1 

9 

aear. 

25 

10  a.m.,  3IO. 

2 

Warm  day. 

atf 

"28 

Misty,  sprinkle  of  snow,  mild 

3 

"25* 

Wind  N.E. 

and  oalm. 

4 

11 

Bright,  clear. 

27 

12 

Clear,  mild  and  pleasant  all 

day. 
Clear ;  15  in.  snow  on  Tahltan 

5 
6 

7 

11 
7 
16 

Bright. 

Clear. 

Clear,  warm  day ;  thawing  in 

28 

5 

range. 

shade. 

29 

-10 

Clear  and  calm. 

8 

21 

Clear,  bright;  strong  wind  up 

30 

—14 

•4              t«                •• 

river. 

31 

—4 

Mild  and  calm.  ' 

9 

28 

Clear. 

1883. 

i 

10 

18 

Clear  and  warm. 

Jan.     1 

4 

t<     <«       it 

11 

S2 

2 

0 

12 

26 

3 

9  p.m.,— 3°. 

13 

26 

4 

8  a.m., -11°. 

14 

24 

6 

-ie' 

Clear;  windX. 

Oct.     13 

Weather  mild. 

6 

-20 

Clear  and  oalm. 

14 

7 

—16 

Mild  all  day;  clear. 

15 

"    ,     **    overcast. 

8 

0 

16 

Mullmdoalm. 

9 

-6 

Overcast. 

17 



10 

8  a.m..  50. 

29 

About  12<' ;  weather  moderaU : 

11 

'•'*8' 

little  ice  running  in  river. 

12 

—11 

Mild  and  calm  all  day. 

Nov.      1 

—5 

Coldest  night  of  season ;  much 

J3 

-9 

ice  in  river. 

14 

8  a  m..  t°. 

2 

6 

9  p.m.,  8°. 

15 

*"6' 

Calm. 

3 

4 

10  p.m.,  32°. 

18 

-17 

Clear  and  c  dm ;  cold  all  day. 

4 

27 

Snowed  1  in. ;  mild  day. 

17 

—24 

5 

26 

"      2   **     last  night. 

18 

-18 

i«     .4       .<   growing  milkier. 

6 

27 

19 

-8 

7 

16 

20 

2 

Mild  and  calm. 

8 

10 

21 

17 

Calm  all  day. 

9 

16 

Snowing    lightly  a.m. ;   p.m. 

22 

24 

Lightly  orercast,  squally. 
Mild  and  squally. 
Misty  or  er  head;  calm. 

clear. 

23 
24 

16 
10 

10 
11 

-3 
6 

Lightly  overcast. 
Mild,  hazy.  calm. 

25 

6 

Calm:  lightly  overcast. 
Lightly  overcast  and  calm. 

12 

8  a.m.,  —4° ;  clear,  calm. 

26 

—2 

13 

-ii" 

Moderating;  oalm. 

27 

Mifd  and  calm. 

14 

-3 

Clear  and  oalm. 

28 

"*o 

15 

10 

Mild  and  calm. 

29 

10 

**      "     **     partly  overcast. 

16 

12 

Clear ;  wind  down  river. 

30 

-3 

17 

8  a.m.,  27° ;  river  closing  fast. 

Feb.      1 

Weather  milder. 

18 

"25* 

Mild  and  overcast. 

2 

10p.m..— 24°;  dear. 

19 

26 

3 

11  p.m.,  -220. 

10.5)  p.m., -100;  clear. 

Lightly  overcast ;    cold    and 

20 

28 

Clear. 

4 

21 

...  . 

8a.m.,2i°. 

5 

-is" 

22 

13 

clear. 

23 

-7 

Clear;  N*  wind. 

6 

-10 

Clear. 

24 

—16 

7 

—4 

& 

—20 

Clear  and  eal^m. 

8 

--S 

Lightly  overoast. 

26 

-25 

9 

-2 

Clear  and  calm. 

27 

—27 

.Clear  and  calm   a.m. ;    p.m. 

10 

—4 

Clear ;  snowed  a  little. 

hasy. 

11 

12 

Overcast  a.m. :  strong  £.  wind, 
clear  and  calm  p.m. 

28 

-12 

Snowed  a  little   last   night: 
dear  day. 

12 

0 

Strong  N.E.  wind ;  clear. 

29 

-U 

18 

-20 

Clear  ;N.  wind. 

30 

-3 

Mild ;  overcast  all  day. 

4 

-28 

Clear  and  calm. 

Dec.      1 

14 

Snowed  and   rained  a   little 

15 

-23 

Lightly  overcast  and  oalm. 

to-day. 

16 

—10 

*•    sprinkling  snow. 

2 

31 
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um 
iture. 

4 

Datk. 

.§  ^                   Remarks.                 | 

.sg-  ■ 

Date. 

•sg. 

Si 

RiSHABKS. 

18B3. 

o 

1884. 

o 

Dec.     3 

9  I  Hmt,  oalm.                              | 
9    Mild. 

Feb.     10 

-18 

Clear  and  oalm. 

4 

11 

-18 

**       i«      «» 

5 

16    Mild.                                        ' 

12 

—17 

•*       **      •* 

6 

-10  ,  Calm.  busy.  mild. 

IS 

-15 

«       <«      tt 

7 

8a.m-,S2°;  snowed  1  in.  last 

14 

-9 

u              •<            << 

;     last  nlffbt. 
13    Cilm  and  clear. 

15 

—23 

Calm. 

8 

16 

-19 

Strong  north  wind ;  clear. 

9 

16  ;  Misty:  snowed  a  little. 

17 

-21 

Strong  N.E.  wind:  It.  snow;: 

10 

overeast. 

31 

18 

-20 

Clear;  N.  wind. 

12 

21  ,  (near. 

19 

-30 

Clear  and  calm:  coldest  night 

13 

7    Mild  all  day. 
12    Snowed  a  little  all  day.            | 

of  winter. 

14 

20 

—25 

Calm. 

15 

9  a.m.,    220;  snowed    a.m.; 

21 

-25 

Clear  and  calm ;  p.  m.  overcast.^ 

1     rain  p.m.                                1 

22 

-5 

Snowed  a  little. 

16 

;  9  a.m.,  <3P;  clear;  strong  S. 

2) 

10 

Lightly  overcast ;  little  snow . 

1     wind.                                     1 

?* 

4') 

Strong  S.  wind  ;  thawing. 

17 

9am.,31o.                                > 

25 

24 

18 

,9  a.m.,  2r ;  little  snow. 

26 

35 

Rained  hard  daring  night- 

19 

1^ 

27 

30 

Little  hazy. 

ao 

18 

28 

12 

21 

9    Clear  and  oalm.                        , 

29 

10 

Clear,  calm. 

22 

—1    Clear  and  haiy. 

March  1 

15 

.♦        *« 

23 

!9am.,~l°. 

2 

20 

Clear. 

24 

l9a.m,-ll°.                             1 

3 

20 

Overcast:   strong  NE.  wind 

25 

—17    Clear  and  calm.                        , 

all  day. 
Clear;  N.  wind. 

26 

-14                                                         1 

4 

-2 

27 

—9  1  Clear. 

5 

—7 

28 

-26    Clear:  N.  wind. 

6 

-8 

29 

—SO    Clear  and  calm. 

7 

10 

30 

-33                                                     1 

8 

6 

Clear  and  calm. 

31 

6  a.m..  — 1° ;  wind  N.B.            1 

9 

-3 

*•      •>       »* 

1884. 

,                                                   ' 

10 

-4 

•<      «       «< 

Jan.      1 

-6 

Clear  and  oalm. 

Oct.     18 

Ice  commenced  running  in  R. 

8 

-10 

Clear. 

19 

"ii" 

3 

-14 

Clear;  N.  wind. 

20 

Not  much  ice  running  to-day. 

4 

-20 

Hazy  all  day;  10  p.m.,  -6°. 
Hazy ;  10  p.m.,  -2°  ;  It.  snow. 

21 

More           * 

5 

-6 

22 

Ice  running  thick ;  little  frost 

6 

-15 

1 

last  night ;  thawed  all  day. 

7 

-6 

23 

Ice   running   thick;  froze  a* 

8 

0  a.m.,  so. 

little   lost   night;   thawing 

9 

::::::  •*  -  8°. 

this  a.m. 

10 

"     **    10° ;  snowed  1  incb.      i 

24 

Snowing  this  evening. 

11 

"     *'    22<?;  hosy.calm. 

15    Snowed  a  littlelast  night. 

26 

Mild:  snowing  a  little;  river 

12 

almost  clear  of  ice. 

13 

7 

27 

Mild:  no  ice  running. 

14 

2.) 

28 

"26' 

Cloudy:  light  snow. 

15 

0 

2J 

18 

Overcast;   light  snow;    good 

16 

37 

Strong  southerly  wind ;  thaw-: 

deal  of  ice  running, 

1     ing.                                          1 

80 

12 

Much  ice  running:  mild  to-day. 

17 

9 

Clear  and  calm. 

31 

12 

Dry,  mild  and  clear. 

18 

0 

Hazy,  calm. 

Nov.     1 

7 

Clear ;  coldest  night  of  season 

19 

-10 

Clear  and  calm. 

so  far. 

20 

0 

Partly  overcast. 

2 

14 

Lightly  overcast;    mild  and 

21 

14 

Mild  and  hazy  ;  a  little  snow. 

pleasant. 

22 

20 

Cle 'rand  calm. 

3 

16 

Mild  and  pleasant  day. 

Snowing  this  a.m. 

Snowed  2  in.  last  night ;  thaw- 

23 

22 

MUd  all  day. 

4 

2^ 

24 

21) 

5 

30 

25 

23 

Snowed  about  2  in.  last  night. 

ing  this  mom. ;  snow  at  Thai* 

2H 

5 

N.E.  wind.                                1 

tan  range  nearly  1  ft.  deep. 

27 

-17 

Clear  and  calm. 

6 

24 

Clear. 

28 

-20 

M                 It                 1*                                                                     1 

7 

28 

29 

-21 

Clear ;  wind  up  river. 

8 

29 

30 

S 

Thawing  all  day ;  10  p.m.,  30o.| 

9 

29 

Feb.      1 

-6 

Snowed  4  in.  last  night ;  strong 

10 

SO 

N.E.  wind.                            1 

11 

32 

Snowing  at  noon ;   turned  to 

2 

-19 

1 

rain  and  sleet. 

3 

-21 

12 

38 

Raining. 

4 

—6 

13 

82 

Clear;  no  ice  in  river. 

6 

—7 

Clear. 

14 

21 

Clear  and  calm. 

6 

-5 

**     and  calm.                        i 

15 

14 

7 

—7 

'*     strong  wind  down  river . 

16 

18 

Overcast- 

8 

-15 

"     and  calm. 

17 

2U 

Misty  and   calm  ;  snowed  ik. 

9 

—13 

1 

little  in  evening. 
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§1 

Date. 

Jg 

a  Pi 

Rbmarks. 

Datb. 

Rbmabks. 

o 

'H 

1884. 

1885. 

o 

-Nov.    18 

32 

Clear. 

Jan.     30 

Liffht  snow. 

19 

22 

A  little  8D0W  daring  cUy* 

31 

Mild  and  calm. 

liO 

2» 

OvercMt.  calm. 

Feb.      1 

"*i9* 

21 

U 

Hnsy  and  culm. 
Mild    ••       *• 

2 

22 

Calm 

22 

13 

3 

25 

Lightly  overcast. 

23 

16 

Clear. 

4 

80 

Overcast,  calm. 

24 

14 

Hazy  and  oalm. 

6 

11 

•*           ** 

S 

20 

Snowed  about  2  in.  last  night. 

6 

10 

Cloudy ;  E.  wind. 

26 

26 

Nearly  clear. 

7 

-2 

Clear  and  calm. 

27 

29 

Hasy. 

8 

-9 

«•      «*       it 

ao 

86 

Rained  hard  all  day. 

9 

-16 

«      *f       «< 

iDec.      1 

31 

Clear  a.m. ;  cloaded  and  raln- 

10 

-5 

Calm  and  overcast. 

ing  p.in. 

11 

10 

"     •'    misty. 

2 

8  a.m.,  31<>:  1  p.m.,  raining; 
3  p.m.,  cleared. 

12 

10 

Clear  and  calm. 

13 

13 

Hazy  ••       •• 

.    3 

4 

30 
24 

Snowed  about  2  in.  tluB  ere. 

14 

15 

^ 

**      "       "    ItanowincTe. 
Clear 

.5 

24 

Clear. 

16 

10  p.m.,  16°. 

6 

20 

Miaty  and  cloudy ;  wind  S-W. 

17 

••"i" 

7 
8 

"so 

10  a.m..  42°. 
Clear  and  calm. 

18 
)9 

-Ye 

Clear  and  windy. 
"      **    oalm. 

,3 

2} 

Lightly  overcast. 

20 

-16 

M     It   ^ir 

10 

21 

Clear. 

21 

-6 

Overcast. 

11 

12 

Clear:  wind  down  river. 

22 

19 

Thawing  in  shade  at  noon. 
Heavy  thaw  all  day. 

12 

7 

Clear. 

2J 

29 

13 

3 

Lightly  overcast. 

24 

20 

Clear  and  calm. 

14 

15 

3 
-15 

Clear;  N.  wind. 

Clear:  N.  wind;  below  -12° 

25 

26 

20 
J?7 

Clear;  thawing  all  day. 

Nil  day. 

12 

Wind  N.E. 

16 

—16 

Clear. 

28 

32 

Sleet  this  p.m. 

17 

18 

—4 

Strong  easterly  wind. 

Clear :  strong  wind  down  river; 

March  1 

30 

Clear :  maximum  temp.  40®  in 

crossing  on  ice  to-day. 

2 

26 

Clear  and  calm. 

19 

-12 

Clear;  N.  wind. 

8 

'JO 

Clear  all  dny. 

20 

-15 

4«               if              »« 

4 

10 

Clear  and  calm. 

21 

—20 

Strong;    N.W.    wind    a.m.; 

5 

10 

Lightly  overcast :  clearing. 

22 

-20 

Little  wind. 

6 

22 

Overcast,  oalm;   snowing  at 
2  p.m. 

23 

-10 

Overcast. 

7 

38 

Raining  hard. 

24 

— 5 

Clear. 

8 

.34 

Overcast,  calm. 

25 

—16 

*• 

9 

16 

Murky,  calm. 

26 

—22 

Clear,  strong  north  wind. 

10 

16 

Snowed  a  little  this  evening. 

27 

—22 

11 

21 

Clear ;  alrong  S.W.  wind. 

Snowing  all  day. 

8  in.  snow  fell  yesterday ;  last 

£8 
29 

— ".3 
-20 

Clear. 

Clear  and  calm. 

\l 

26 
24 

30 

.'{1 

—14 
—7 

Lightly  overcast, 

14 

26 

night  clear  and  calm. 
Clear. 

18S5. 

15 

34 

Clear:  heavy  thaw. 
Clear  and  calm. 

Jan.      1 

^-3 

Calm  and  hazy. 

16 

22 

•> 

-HJ 

Lightly  overcast. 

17 

12 

(»      »<       «• 

3 

5 

Partly  clear. 

18 

12 

it      *t       »t 

4 

-« 

OvenMut;  snowing^ 

19 

<•      It       fi 

5 

17 

20 

"26* 

M            <C               «l 

9 

Mild  and  calm. 

21 

10  p.m.,  28°. 

10 

Snowed  4  in.  last  night ;  light 

22 

*"i6' 

Clear  and  calm. 

snow  to  day. 

23 

16 

11 

Clear  and  colder  this  morning. 
lU  p.m.,  — Uo :  below  zero  all 

a> 

32 

12 

26 

26 

SO 

No  frost  last  night ;  cloudy ; 

13 

—22 

strong  wind  up  river. 

14 

—30 

Clear. 

31 

34 

Clear ;  wind  up  river. 

15 

—32 

•;     N.  wind. 

April    H 

30 

Warm ;  S.  wind  all  day. 

16 
17 

18 

—32 
-22 

-28 

]^     and  calm. 

4<                  Ct             «( 

2 
3 

.^3 

Overcast   in   morning;    rain- 
ing p.m. 
Rained  and  snowed  most  of 

19 

—5 

Hazy ;  light  snow  last  night. 

night;   2  in.  went  off   this 

20 

3 

Calm,  mistj. 

p.m. ;  bright. 

21 

10 

Snowed  about  3  in.  last  night ; 

4 

Frost  last  liighU 

clear  and  calm. 

5 

"*35* 

Clear. 

22 

—6 

Hazy,  calm. 

6 

18 

<t 

2:i 

6 

«*        «< 

7 

22 

Cloudy. 

24 

10 

»•         •» 

8 

No  frost  last    night;    strong 

-2.5 

16 

Rained  all  pm. 

S.W.  wind. 

28 

Mild. 

9 

30 
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Bi 

P  ri 

Date. 

Si 

H 

]88\ 

0 

April  10 

28 

11 

31 

12 

31 

13 

SO 

14 

15 

"25" 

16 

16 

17 

10 

18 

19 

?0 

"27' 

23 

28 

Nov.     4 

20 

7 

26 

8 

22 

9 

5 

10 

20 

11 

2-' 

12 

18 

IS 

14 

14 

19 

15 

22 

16 

18 

17 

22 

18 

16 

19 

14 

21) 

12 

21 

7 

22 

6 

23 

15 

24 

21 

2) 

li 

2« 

10 

27 

12 

28 

10 

2* 

31 

30 

28 

Dec.      1 

7 

2 

-2 

6 

6 

■"22* 

7 

W 

8 

12 

9 

—S 

10 

-18 

11 

0 

12 

8 

13 

10 

14 

20 

15 

14 

16 

12 

]7 

3 

18 

3 

19 

—6 

20 

-10 

21 

-16 

22 

4 

23 

-.i 

24 

26 

""()'• 

£6 

10 

27 

86 

28 

28 

29 

13 

30 

-« 

31 

-13 

1886. 

Jan.      1 

—4 

Remarks. 


Clear :  strong  wind  ap  river, 

Hifrh  winds. 

Little     wind ;      some     snow 

squall-. 
Not  mach  wind  to-day. 


Hard  frost. 

No  frost  last  night. 


Strong  S.E.  wind . 
First  ice  running  in  river. 
Clear;  good  deal  of  iee  running. 
Calm. 

Ciilm;  spitting  snow ;  cloudy. 
Calm  and  clear. 
Clear :   snowed    a  little   last 
nifrht. 
A  Htttle  ice  running. 
Calm. 
Overcast,  calm. 

Calm;  snowing  a  little. 
Clear. 

CI 

CI  river  open  yet;   very 

ice  running. 

H  aim. 

Ki  [itireIyfreeofice;baxy. 
H 

II  p.m.  clear. 

C\  nd  calm. 

H  ad  calm. 

Sr  g  9 a. m. ,  p.m. thawing. 

9  i  9w  fell  during  night. 

CI  :alm. 

Snowing  a  little. 

^hmdy.  ^ 

Overcast. 

Clear. 

Clear  and  calm. 

Snowed  a  little. 

U'tzy,  caliu  all  day ;   snowed 

little  in  evening. 
Snowed  5  in.  last  night. 

Hazy,  calm. 

Clear. 

Clear  and  calm. 

Clear. 

Clear;  river  closing  from  edge?. 

Clear  and  calm. 

8  a,m.,— 40. 

Thawing;  raining  in  evening. 

Cloudy. 

Cloudy ;  snowed  1  in. :  wind  up 

R. ;  wind  down  R.  in  eve. 
Clear  (?) ;  snowing  a  little  all 

day. 
Clear. 

Snowe  1 2  in.;  strong  wind  up  R, 


i| 

Date. 

at 

'a  & 

sg 

H 

1886. 

0 

Jan.      2 

18 

3 

-2 

4 

-  9 

5 

-26 

6 

-32 

7 

-l.» 

8 

-6 

9 

4 

10 

6 

11 

16 

12 

20 

13 

—6 

14 

-17 

15 

16 

-ii" 

17 

..... 

18 

-8 

19 

— U 

20 

-23 

21 

-26 

22 

-^ 

23 

24 

-16" 

25 

-31 

26 

-S6 

27 

-22 

28 

-6 

29 

-10 

SO 

-12 

31 

-6 

Feb.      1 

-l'» 

2 

-2 

3 

0 

4 

-2 

5 

22 

6 

34 

7 

22 

8 

18 

9 

20 

10 

-2 

11 

12 

-2 

l.H 

-10 

14 

-1» 

15 

-2 

16 

17 

34 

18 



19 

2t) 

"ss" 

21 

36 

22 

27 

26 

27 

""6" 

28 

0 

March  1 

8 

2 

18 

3 

28 

4 

20 

5 

14 

6 

8 

7 

.... 

8 

18 

l'» 

24 

11 

30 

12 

81 

13 

24 

RsifARKii. 


m. ;  snowed  2  in. 


Dwed  a  little  in. 

2  in. 

calm  and  clear. 

n. 


8a.m.,— 10°;  clear;  windN.W. 

8 am., 200  ;  clear. 

Very  clear. 

N.ET.  wind  all  day ;  clear. 

Very  clear ;  N.  wind. 

<J'ear. 

Clear  and  calm. 

9  a.m..  14°. 

Blew  a  gale  all  night. 

Hazy. 


Snowed  2  in. 

Clear. 

Clear  and  calm. 

Overcast;  a  little  snow. 
Snowed  about  4  in. 
a  little. 
••       2  in 
Rained  all  night ;  snow  in  eve. 
Clear, 
misty. 
Blowing  a  gale ;  snowed  6  in. ; 

drifting  badly. 
Clear ;  evening  snowing. 
8  a.m.,  12°;  snowed  a  little: 

clear. 
Lightly  overcast. 

Clear  and  calm. 

Snowed  2  in. ;  rained  a  little 

r.m. 
9a.m    28°;  max.,  42<>;  much 

rain. 
Strong  S.W.  wind ;  much  rain 
8  a.«i'. .  .'ieo  ;  raining  hard  most 

of  night  and  to-day. 
8  a.m.,  36°. 

Max..  440 ;  cloudy  and  raining, . 
Rained  nearly  all  night ;  clear 

to-daiy. 
Overcast :  snowed  a  little. 
10  p.m..  9°;  very  clear. 
Clear  and  calm. 

Clear. 

Overcast ;  p.m.  snowing. 

Cloudy. 

Overcast. 

Hazy  and  calm ;  eve.  clear. 

Clear. 

10  p.m.,  22°. 

Cloudy  and  calm. 

Thawing  all  day. 

Clear. 

Cloudy  most  of  day. 
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^1 

1 

i|' 

Date. 

o  a 

Si 

Remarks. 

Date. 

.§  g                    Rrmabks. 

If! 

H 

o 

1886. 

o 

1886. 

Mar.    14 

30 

Heavy  thaw. 

Wind  N.E. :  snowed  1  in- 

April    6 

18 

15 

27 

7 

20  1 

16 

4 

Clear;  wind  N.K. 

8 

30 

17 

-4 

9 

31 

Clear. 

!8 

16 

10 

30 

19 

12 

11 

No  frost. 

20 

10 

12 

27 

23 

8 

Cloudy  most  of  day. 

IS 

28 

Clear. 

24 

12 

14 

No  frost. 

25 

18 

Clear ;  freezing  in  shade. 

15 

20 

Clear. 

26 

20 

Strong  N.W.  wind;  thawing. 

16 

30 

Clear;  clouded  up  in  evening. 

27 

26 

Wind  up  rive' :  thawing. 

17 

No  frost. 

29 

. . . 

No  froet ;  cloudy. 

U 

30 

28 

Calm. 

20 

Frost  laat  night. 

31 

28 

21 

No  frost  last  night. 
Finished  ploughing. 
Pack-train  onto  range; 

April     1 

30 

Overcast. 

22 

..... 

2 

No  frost ;  overcast  and  foggy. 

23 

3 



No  frost. 

2} 

Canoes  arrived  to-day. 

5 

20 

<3)   OBSERVATIONS  AT  LAKBTOJf,  DBASE  LAKE,  U.C.,    DURING    PORTIONS    OF  THE   YEARS 
1878  It)  1882,   BY  MR.    J.  OLEARIHUB. 


Date. 


1878. 
Nov.  1 
2 
3 
4 
5 
6 


10 

11 
12 
18 
14 

15 
16 
17 


H  I 


s.w. 


0 

0  I  s.w. 
s.w. 
x.w. 


J8 

22 ; 

0  i 

0 

20 

0  I 
0 

14 

10 
10 
12 

16 
14 

18 


18 

18 

19 

0 

20 

0 

21 

20 

22 

18 

23 

10 

24 

20 

25 

10 

26 

18 

27 

8 

28 

10 

29 

10 

30 

12 

,  1 

12 

2 

20 

x.w. 

N.W. 
N.W. 
N.W. 

N.W. 
N.W. 
N.W. 
S.W. 

strong. 


1 

Remarks. 

Date. 

si 

si 

;  Mild  and  cloudy. 
'  Mild  and  cloar. 
,  Raining. 
1  Heavy  snowfall. 

Mild  and  clear. 

Mild  and  cloudy. 

Mild;  sunshine. 

1873. 
Dec.  4 

;        5 

6 

7 

8 

9 

o 

12 
0 
0 

12 
8 

1 

Rain  in  afternoon.      , 
Heavy    snowfall     at 

night. 
Bright  and  clear. 

10 

-8 

'         11 

12 

«         «<       If 

Cloudy,  stormy  after- 
noon.                        ' 
Bright  and  clear.        | 
Liffht  snowfall. 

1         12 
1         13 

1         14 

1         15 

16 

17 

16 
18 
20 

4 
-4 

1 

DriftiLgallday. 

1         18 
19 

14 

24 

S.W. 

s.w. 


10       S.W. 


Cloudy;  mild  in  p.m. 

iSnowing. 

Cloudy. 

Snowmg. 

Cloudy. 

Heavy  snowfall. 

Mild,  cloudy. 

Cloudy.  I 

Brifrht  and  clear.        | 

«<       t>       t«  j 

Snowing  p.m. 
Mild  ,bright  and  dear; 
heavy  snow  at  night. 
Bright  and  clear. 


20 

21 
22 
.23 
24 
25 
26 
27 
28 
29 
SO 
31 
1879. 
Jan.  1 


20 


-8 
—4 
-6 
-7 
-4 
-8 
-10 


fi'o       I 


N.W. 
N.W. 
N.W. 

S. 
<?. 

N.W. 

N.W. 


S.W. 

S.W. 
S.W. 
S.W. 

W. 
N.W. 
N.W. 
S.W. 

8. 


W. 

W. 
N.W. 
N.W. 
N.W. 
N.W. 
N.W. 
S.W. 
S.W. 
N.W. 
N.W. 

N.W. 


Remarks. 


Bright  and  clear. 
Cloudy. 


Lake  frozen  in  front 

of  town. 
Bright     and     clear ; 

skating  on  ice. 
First    arrival     from 

McDamesand  Thi- 

bert  Cr.  on  ice. 
First    arrival    from 

head  of  lake  on  ice. 
Cloudy. 
Heavy  snow  p.m. 

**       **    last  nighi. 
Bright  and  clear. 
Snow. 

Bright  and  clear. 
Cloudy. 
Very  mild,  bright  and 

clear. 
Heavy    thaw ;     lake 

open  in  places. 
Cloudy. 

Bright  and  clear. 
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Datk. 


1^ 


1879. 

Jan.  2 

3 

4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
31 

Feb.  1 
2 
3 
4 

5 

6 
7 
•  8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28 
Mar.  1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 
12 


-1  S.W. 
4  i«;.W. 
6  |i?.W. 

10  is.w. 

S.W. 
S.W. 


0 

8 

—22 

-26 

-32 

-36 

—SO 

-22 

6 

0 

4 

—2 

— « 


—8 

—2 

-18 

—24 

-20 

o 

10 
12 
12 

10 

-11 

-11 

6 

16 

10 
-6 
-27 
-29 
—18 
-26 
-26 
-24 
-23 
-20 
-10 
-19 
—17 
-20 
-16 
-25 
—26 
-16 
—24 
—30 
-10 
-10 

-8 

—6 

4 

0 

—12 

—28 

—12 

6 

-6 


-18 
—16 
-20 


S.W. 

8.W. 

N. 
N. 
S. 

s. 

fc>. 

S: 
S. 
S. 
N. 
N. 

S. 
>. 

N. 

k!  - 


IS. 


X. 
N. 
N. 


8. 

s. 

X. 

iN. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
X. 
N. 
N. 

N. 
N. 
N. 
N. 
N. 
N. 
R. 
N. 
N. 
N. 

N. 
8.U. 

N. 


Rrmarks. 


Br4elit  and  clear. 
••       *<       << 

Bright  and  clear;    light 

snow  last  night. 
Bright  and  clear. 

Snowing. 

Bright  and  clear. 


Snowing:  at  noon,— 12°. 

Bright  and  clear. 

Snowing;  at  noon,— 4°. 

Cloudy. 

Bright  and  clear. 
t»       •«       t< 

Snowing;  very  stormy. 

Bright  and  clear. 
••       tt       ** 

Cloudy ;  stormy  p.m. 
Stormy  all  day. 
Strong  drifting. 
Bright  and  clear. 

Cloudy.  ' 

Bright  and  clear. 

Cloudy. 

Bright  and  clear. 

Bright  and  clear;   snow 

last  night. 
Bri^rht  and  clear. 

if  «i  ti 

Storming. 

Storming ;     heavy    snow 

last  night. 
Bright  and  clear. 


Date. 


1879. 
Mar.l3 
14 
15 
16 
17 
18 
19 
20 
21 
22 
28 
24 
25 
26 
27 
28 
2l» 
30 
31 
• 

Xov.18 

19 
20 
21 


h 

as 

Si 


22 
23 

24  I 

25  i 


Stormy. 

Bright  and  clear. 
Stormy,  drifting. 
Bright  and  dear. 

Stormy,  drifting. 

Bright  and  clear. 
*i       ««       << 

Snow  last  night.  | 

Heavy    storm,    snowing,, 
drifting.  I 

Snowing  and  drifting.       ' 
Heavy  wind,  drifting. 
Storming. 

Bric[ht  and  clear. 

Cloudy,  drifting. 
Bright  and  clear. 

a  n  •« 

Bright  and  clear  ;  strong 

wind. 
Bright  apd  clear. 


26 

27 

28 

29 

30 

Dec.  1 

2 

3 

4 

5 

6 

7 


1^ 

5's 


-20  1 


I 


12 

14 
—12 
—20 
—28 
-30 
—22 
-21 
-10 
-10 
-10 
—33 
-31 

-31 

-30 

—22 

-14 

-24 

-12 


-37 
-28 
— »J 
—22 
-28 
-32 
-22 
10 
8 
-18 
-42 


N. 

N. 
N. 
N. 

N. 
N. 
N. 
N. 
N. 
N. 
N. 

N. 

N. 
N. 
N. 
N. 
N. 


-26  I    N. 


S. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
6. 


4 

^ 

-9 

-19 

2 

-4 

2 

10 

2 

10 

^ 

2 

^ 

0 

18 

N 

22 

22 

24 

14 

1 

• 

• 

2 

N. 

4 

N. 

12 

N. 

14 

N. 

4   N. 

14   S. 

12   S. 

3 

X.  1 

Remarks. 


Bright  and  clear. 

Stormy. 

Bright  and  clear. 


Storming. 
Very  mild. 
Btroniir  wind. 
Snowing. 


Bright  and  clear. 


Snowing  and  drifting  all 

dny. 
drifting,  cloudy. 
Light  snowfall. 
Cloudy ;     clear    towards 

evening. 
Cloudy. 

Cloudy;   north    wind  in 
evening. 

Mild :      lake      partiaUy 
[     frozen  over. 
•  Light  snow;  lake  frozen 
i     over. 
i  Cloudy;  light  snow. 

Bright  and  clear. 

Cloudy;  strong  wind. 
Storming. 

Cloudy. 

Bright  and  clear. 

Cloudy. 

Bright  and  clear. 

Bright  and   clear;  high 

wind. 
Cloudy    and     storming ; 

strong  wind. 
Cloudy     and    storming ; 

strong  wind. 
Cloudy    and    storming ; 

strong  wind. 
Cloudy    and     storming ; 

strong  wind. 
Cloudy    and    storming ; 

strong  wind. 
Cloudy    and     ftonning  ,* 

strong  wind. 
Cloudy    and     storming ; 

strong  wind. 
Bright  and  clear;  strong 

wind. 
Cloudy. 
Bright  and  clear. 

lou ' 


Cloudy. 

Bright  and  dear. 


Cloudy;  light  snowstorm. 
Bright  and  clear. 
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YUKON   DISTRICT  AND   BRITISH  COLUMBIA. 


Datx. 

•4 

'at 

i 

Rbmahks. 

Date. 

11 

Rkmarks. 

«l 

S's 

'H 

Qo 

1879. 

0 

1880. 

o 

Deo.  28 

-9» 

N. 

Bright  and  olear. 

Mar.  2 

-39 

N. 

Bright  and  dear;  4  p.m.» 

29 

—11 

N 

Cloudy. 

-2o. 

30 

-3 

N. 

8 

-M 

N. 

strong  wind ;  bright  and 

31 

— b 

N. 

Snowing  and  drifting. 

dear ;  4  p.m:.  —8°. 

1880. 

4 

-32 

N. 

Strong  wind ;  brijrht  and 

ckar;  4  p.m..  12<>. 
Bright  and  olear  ;  4  p.m.,. 

Jan.   1 

-18 

N 

Bright  and  clear. 

2 

-27 

N. 

5 

-34 

N. 

3 

—33 

N. 

Cloudy,  drifting. 

4 

rg 

N. 

•*           ** 

6 

—44 

N. 

Bright'and  clear ;  4  p.m.. 

5 

N. 

Bright  and  clear ;  at  noon 

-12°. 

-JOo.        ^ 

7 

-22 

N. 

Bright  and  clear  ;  4  p.m.. 

6 

-45 

N. 

Bright  and  Clear. 

20. 

7 

-43 

!f. 

Cloudy. 

8 

-12 

S. 

Storming   all    day;    dO^ 

8 

-43 

^. 

Bri|^hl  and  dear. 

above  zero. 

9 

-45 

^. 

9 

14 

s. 

Cloudy  ;  strong  wind  last 

10 

-44 

i. 

**       •*       ** 

BriglLt'and  clear;  strong 

11 

-45 

N. 

.«               U               l< 

10 

8 

N. 

12 

-14 

N. 

**        '*         *• 

wind. 

13 

—40 

N. 

14               ff              U 

11 

-27 

Bright  and  clear* 

14 

-30 

N. 

<f               »l              «• 

Nov.;l 

.     ... 

Mild ;  light  snowfall. 

\l 

-28 
—25 

N. 
N. 

Storming  and  drifting. 

2 
8 

N.W. 
N.W. 

Mild. 

17 

-41 

N. 

Bright  and  olear. 

4 

S. 

Very  mild ;  raining.  . 

18 

-2b 

N 

Cloudy. 

5 

s. 

Very  mild ;  heavy  rain. 

19 

-10 

S. 

Cloudy ;  light  irmd. 

6 

s. 

Heavy  fall  of  snow. 

20 

8 

S. 

Bright  and  dear. 

7 

s. 

Very  mild. 

21 

4 

S. 

Cloudy;   light    anoir    in 

8 

•*i2' 

N. 

Mild,  cloudy. 

p.m. 

9 

0 

N. 

•«         ♦* 

22 

0 

S. 

Bright  and  olear;  heavy 

10 

(1 

N. 

**         «• 

S.  gale  last  night. 
Bright  and  clear. 

11 

12 

N. 

Mild ;  raining  in  evening. 

23 

-12 

S. 

12 

.«. 

Mild;  rain. 

24 

-10 

N. 

•  4                   «•                     •* 

13 

S. 

Mild. 

25 

-30 

N. 

U                    •«                    •• 

14 

s. 

Mild ;   summer  weather. 

26 

—40 

N. 

i<                it               M 

}5 

"28" 

N. 

Frosty  .beautiful  morning 
Cloudy ;  fine  weather. 

27 

—43 

N. 

(*               ((               <t 

16 

14 

N. 

28 

-14 

S. 

Light  mow ;  8  a.m.,  0«. 

17 

14 

N. 

Clear  and  bright 

29 

—4 

S. 

Cloudy. 

18 

14 

N. 

80 
3! 

12 
14 

s. 
s. 

19 
20 

8 
11 

N. 
N. 

Cloudy;  li^htsnowfiah 

Feb.  1 

16 

s. 

Bright  and  olear;   light 

21 

22 

S. 

Cloudy. 

2 

10 

s. 

«now  last  night. 
Cloudy. 

22 
23 

18 
13 

S: 

Cloudy  and  mild. 

3 

24 

s. 

Very  soft. 

24 

7 

S. 

Cloudy  and  mild ;  snow~ 

4 

0 

s. 

Verysoft;  at  noon.  12°. 

ing  in  evening. 

5 

4 

s. 

Very  soft. 

25 

15 

8. 

6 

-14 

N. 

Brif^bt  and  dear. 

26 

13 

S. 

Cloudy. 

7 

—22 

27 

15 

y. 

Bright  and  clear.      .  ,^ 

8 

8 

■'s.'" 

Cloudy. 

28 

10 

s. 

CioSdy;    lake    partially 

9 

2 

bright  and  clear. 

frozen.                 .     , 

10 

-18 

29 

18 

S. 

High  winds ;  ice  broken 

11 

—12 

up. 

12 

(1 

■  N  *  * 

Cloudy ;  S.  wind  p.m. 

30 

21 

N. 

Strong  wind. 

13 

-12 

s. 

Cloudy. 

Dec.  1 

4 

N. 

Bright  and  clear;    high 

14 

-14 

N. 

Brijtht  and  clear. 

wind.                       ,  „ 

15 

-14 

N. 

2 

-14 

N. 

Cloudy;     lake   partially 

16 

-38 

N. 

frozen.                     .  , 

17 

-12 

N 

Cloudy ;  light  snowfall. 

3 

-15 

N. 

Cloudy ;  light  snow ;  lake 

18 

-12 

N. 

Bright  and  clear. 

frozen  over. 

19 

Heavy  snowstorm. 
Siorming  all  day ;  heavy 
snows  last  night. 

4 

5 

-6 
—10 

N. 

Cloudy ;  high  wind. 
Bright  and  olear;  crossed 

20 

"*i2* 

■\s." 

lake  on  ice.                  •«» 

21 

12 

s. 

Heavy  snowstorm     last 
night. 

6 

—20 

N. 

Bright  and  clear;  strong 
wind.                 .    . 

22 

18 

7 

-19 

N. 

Cloudy;  strong  wind.. 
Cloudy;    drifting;    light 
snow. 

23 

24 

—8 

Bright  and  clear. 
Bright  and   dear ;    high 

8 
9 

-14 
— la 

N. 

N. 

25 

Storming  and  drifting. 

wind. 

10 

-2 

S. 

26 

-42 

N. 

Bright  and  dear. 

11 

12 

s. 

27 

-16 

N. 

Cloudy,  mild. 

12 

5 

8. 

Light  snow. 

28 

4 

S. 

Light  wind. 

13 

4 

S. 

*,     29 

0 

N. 

Bright  and  clear. 

14 

15 

s. 

Mar.  1 

-w 

N. 

Bright  and  clear ;  4  p.m., 

15 

-8 

N. 

—70. 

16 

-14 

N. 

Cloudy;  drifting. 
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fip 

d^ 

Datb. 

.§& 

S| 

ff* 

1880. 

e 

Deo.  17 

—15 

18 

-12 

19 

-11 

20 

—23 

21 

-18 

22 

-21 

28 

-21 

24 

—18 

25 

—14 

26 

-21 

27 

-21 

28 

-22 

29 

—16 

80 

-10 

81 

6 

188L 

Jao.  1 

14 

2 

16 

3 

14 

4 

6 

8 

7 

8 

9 

10 

—2 

U 

-17 

12 

-24 

18 

-29 

U 

-28 

15 

-20 

16 

2 

17 

2 

18 

2 

19 

15 

20 

2 

21 

10 

22 

20 

28 

10 

24 

0 

26 

-20 

^ 

—17 

27 

—1 

28 

—28 

29 

-89 

80 

"M 

81 

-10 

Feb.  1 

-2 

2 

—22 

3 

-14 

4 

—19 

6 

-14 

6 

7 

_14 

8 

~~1B 

9 

—12 

10 

—12 

11 

—11 

12 

-0 

18 

-8 

14 

-m 

16 

—26 

16 

4 

17 

4 

18 

6 

BllIAUB. 


Datb. 


Brisht  and  olear. 
Bri^t  and  clear;  south 

wind  p.m. 
Bright  and  olear ;  8  p.m. 

— 20O. 
Brifi^ht  and  olear. 

i«       «<       <i 

Cloady. 
Briji^htandelMr. 

Bright  and  olear;   very 

heavy  wind. 
Bright  and  olear;    very 

heavy  wind. 
Bright  and  olear;    very 

heavy  wind. 
Cloady. 

Brifdit  and  olear. 
Light  snowfalL 


Lii^t  snowfall. 

light  snowfall ;  oloudy. 


Bright  and  olear.  ! 

Cloady ;     snowfall     lasti 

night.  I 

Windy;  drifting.  ' 

Bright  and  olear. 
Bright  and  olear ;  6  p.m., 

—26®. 
Cloady. 

Bright  and  olear. 
Cloady;  noon,  0®. 
Cloady. 
Bright  and  clear. 

Cloady ;  light  snow. 

Cloady. 

Bright  and  olear. 

(  loady. 

Bright  and  olear. 

n  «t  *( 

It  fi  *• 

Cloady. 

Bright  and  olear. 

n  *t         *« 

•«  it  »« 

Cloady. 

Cloady ;  light  snow ;  drift- 
ing. 

Snowing  and  drifting. 

Cloady. 

Snowing  and  drifting ; 
heavy  storm.  i 

Bright  and  olear. 


!  1881. 
Feb.  19 

20 
21 
82 
23 
24 
26 
26 
27 
28 
Mar.  1 
2 
8 
4 
5 
6 
7 
8 
0 
10 

11 
12 
13 
14 
15 
15 
17 
18 
19 
20 
21 
22 
2S 
24 
26 
26 

27 


80 
31 

May  25 
30 

Jane  4 


Sep.  27 

Sot.   6 

21 


Oloady. 

Cloady ;  clear  p.m. 

Bright  and  clear ;  windy. 

Bright  and  clear. 

Cloady. 

Cloadbr  and  light  snow. 

Light  snow. 

Light  snow:  drifting. 

17 


Nov.  1 
2 
3 

4 
5 
6 
7 
8 
6 
10 
11 

12 
18 
14 
15 
16 


-as 
Si 


-1 


-87 
-37 

—4 
-16 
-37 
-88 

-6 


6 

-18 

IB 

17 

12 

7 

6 

12 

24 

24 

26 

-2 

8 

-6 

0 

above 

sero. 


26 
31 
25 
26 
28 
28 
29 
80 
23 
18 

8 

8 

.  —5 

—16 

-20 


RiMABXB. 


Heavy  snow-storm ;  drift- 
ins. 
Bri^t  and  olear. 

Cloady ;  drifting. 
Heavy  snowfall. 
Brij|ht  and  clear. 

«t  M  M 

Cloudy. 

Cloady  and  drifting. 

Brij^ht  and  olear. 

Cloudy;  light  snow. 

Cloady. 

Cloady  i  snowfall  p.m. 

Cloudy. 

Cloady ;  snow  storm  pun. 
Cloudy;  high  wind. 
Bright  and  calm ;  light 

snow  in  evening. 
JAfht  snow. 

Cloudy. 

Cloady ;  light  snow. 

Oloady. 

8Dow-stonn ;  drifting, 
loady. 
Light  snow ;  heavy  thaw. 
Spring  weather. 


Bright  and  clear. 


Cloudy;  light  snow. 

Snow-storm  ;     drifting ; 

strong  wind* 
Snowstorm  ;      drifting  ; 

strong  wind. 
Bain  in  evening. 

Creek  oommenoed  to  rise. 

Highest  water. 

First  trip  of  steamer  to 

Thibert  Creek. 

Verv  cold,  imI  mmmimt. 
Snowfall  in  evening. 
Lif^ht  snowfall. 

Bain. 

Very  mild. 
Light  snow. 
Heavy  rain  last  night 
Snow  all  gone. 
Very  lif  ht  snow. 


Strong  wind. 

Heavy  snow;     storming 

all  day. 
Heavy  winds.      .^  . 
Heavy  winds;  drifting. 
Brifrht  and  ole^. 

Cloady ;  at  noon,  — 4«. 
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Dats. 

i! 

1^ 

RnCABKS. 

Datb. 

4 

1.1 

Remarkb. 

o 

S's 

£g 

S'S 

1881. 

1882. 

0 

NoT.17 

^ 

N. 

Luke     partially    frozen 

Jan.  18 

7 

s. 

Cloudy ;  snowfalL 

over. 

19 

20 

g. 

Cloudy,  rnowfall;    rain 

18 

20 

s. 

Heavy  snowfall. 

in  evening.  ^  ^^ 

19 

12 

N. 

20 

— U 

N. 

Cloudy ;  snowfall. 

20 

21 

s. 

Ligfat  snnw. 

21 

-13 

N. 

Cloudy. 

21 

6 

N. 

Bright  and  clear. 

22 

-16 

I 

Bri{^ht  and  olear. 

22 

8 

N. 

Lake  f  roien  opp.  town. 

23 

-2i 

23 

10 

s. 

24 

-13 

N. 

Drifting. 

24 

23 

At  noon,  84o. 

25 

-16 

N. 

Bright  and  olear. 

2^ 

26 

g. 

Atnoon,380;  rain. 

26 

-47 

N. 

26 

34 

6. 

Raining. 

27 

—47 

Cloady. 

27 

13 

s'. 

Bright  and  olear;  Indian 

28 

-'S 

g. 

«« 

orosaed  ioe. 

29 

16 

g. 

Strong  wind. 

28 

18 

S- 

Snovstonn. 

80 

10 

s. 

29 

18 

N. 

Bright  and  olear. 

31 

5 

s. 

Strong  wind  :  drifting. 

80 

2 

N. 

C  oudy :   lake  nearly  all 
frosen. 

Feb.  1 
2 

8 
—1 

s. 

s. 

Bright  and  olear. 

Deo.  1 

16 

s. 

Ioe  broken  ap  between 

3 

6 

6. 

Cloudy. 

town  and  Thibert  Or. 

4 

6 

g. 

Brivht  and  olear. 

2 

13 

s. 

Strong  wind. 

5 

-4 

g. 

Drifting. 

S 

3 

Cloudy. 

6 

-3 

s. 

t* 

4 

3 

s. 

Bright  and  olear. 
Light  snowfall. 

7 

-12 

N.W 

Very  heavy  drifting  and 

5 

0 

g. 

snowing. 

6 

1 

g 

Bright  and  olear. 

8 

-18 

N. 

Drifting. 

7 

5 

s. 

Heavy  fog  in  mom. ;  p.m. 

9 

-25 

s- 

Bright  and  olear. 

olear. 

10 

—20 

N. 

Cloudy;  drifting. 

8 

-9 

s. 

Heavy  fog  in  morn. ;  p.m. 

11 

-42 

W. 

Cloudy. 

olear. 

12 

-20 

N. 

Light  SLOW. 

9 

-0 

s. 

Light  snow,  drifting. 

13 

-10 

s- 

Heavy  snow,  drifting. 

10 

-14 

s. 

Brij^ht  and  olear. 

14 

-14 

N. 

Storm. 

11 

-2^ 

15 

—41 

S' 

Bright  and  olear. 

12 

—41 

s. 

a         .«         « 

16 

-62 

N. 

.«       t*       •« 

18 

—25 

N. 

<f              €t               l( 

17 

-26 

S. 

II              «l              14 

14 

-20 

N. 

Cloudy. 

18 

-21 

s. 

Cloudy;  weather  changed. 

15 

-20 

N. 

Light  snowfall. 

19 

-11 

s. 

Strong  wind. 

16 

—15 

'  s. 

Light  snowfall ;  drifting. 

20 

1 

s. 

17 

7 

s. 

Bright  and  olear. 

21 

28 

s. 

Cloudy ;  strong  wind. 

18 

5 

s. 

22 

12 

8. 

Cloudy. 

19 

22 

s. 

Heavy    wind  ;    drifting ; 

23 

-26 

N. 

Bright  and  olear. 

heavy  snow-storm. 

24 

-14 

N. 

Cloudy. 

20 

8 

s. 

Bright  and  dear. 

26 

—3 

N. 

** 

21 

—7 

N. 

Cloudy. 

26 

-11 

N. 

Very  strong  wind ;  drift- 

22 

-6 

N. 

Bright  and  olear. 

ing. 

23 

-n3 

N. 

Cloudy. 

27 

-15 

N. 

Heavy  wind ;  drifting. 
Cloudy. 

24 

10 

iV. 

• 

28 

-« 

N. 

25 

2i 

s. 

Mar.  1 

—4 

N. 

Storming. 

26 

28 

s. 

2 

-26 

N. 

Bright,  and  olear. 
ii       11       II 

27 
28 

—ft 
-10 

N. 

Bright  and  olear. 

8 
4 

-31 
-32 

n! 

29 

-5 

N. 

«i       «(       « 

6 

-25 

8. 

Cloudy. 

30 

—10 

N. 

Cloudy. 

6 

4 

8. 

Bright  and  olear. 

81 

-10 

N. 

Heavy  snow-storm;  drift- 

7 

9 

8. 

Very  fine. 

ing. 

8 

13 

8- 

•1       «• 

1882. 

9 

-18 

8. 

Bright  and  olear. 

Jan.   1 

-15 

N. 

Cloudy. 

10 

-14 

8. 

Very  fine. 

2 

-1J3 

N. 

Bright  and  olear. 

11 

0 

8. 

Rain  in  evening. 

3 

—14 

N. 

12 

15 

N. 

Cold  wind. 

4 

-17 

N. 

li              «4               U 

18 

2 

N 

5 

—2H) 

N. 

Cloudy. 

14 

-8 

N. 

Bright  and  olear. 

6 

-11 

S. 

Cloudy;  light  snow. 

15 

-26 

N. 

7 

—4 

s. 

Cloudy. 

16 

—4 

N. 

High  wind. 

8 

1 

s. 

17 

-22 

N 

Very  cold  wind. 

9 

6 

s. 

Light  snowfall. 

18 

-29 

N. 

briKht  and  olear ;  strong 

10 

-11 

N. 

bright  and  olear. 

wind. 

1 

-8 

N. 

Cloudy ;  light  snowfall. 

19 

-33 

N. 

Uright  and  olear. 

12 

5 

s. 

Beautiful  morning,    like 

2 

-n34 

N. 

Drifting;  ooldwind. 

spring. 

21 

-16 

N. 

.<     " '    ««       11 

13 

25 

S. 

Bright  and  olear;  heavy 

22 

-40 

N. 

Bright  and  olear. 

rain  last  night. 

i3 

-8 

N. 

HoHvy  storm;     snowing 

14 

-17 

N. 

Bright  and  olear. 

and  driftmc. 

IS 

— 2» 

xN. 

Ciciudy :  light  snow. 

24 

5 

N 

Heavy  fall  of  snow. 

16 

29 

s. 

Heavy  rain,    turning  to 

25 

14 

N 

forming;  snow. 

snow. 

26 

8 

N. 

Cloudy. 

17 

25 

8. 

Heavy  rain ;  light  snow. 

2< 

10 

N. 

Heavy  snowfall  all  day. 
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§1 

8Ti 

Datb. 

ll 

n 

i§ 

S"S 

_.. 

H 

-. 

1882. 

o 

Mar^ 

-17 

». 

29 

-S9 

^. 

30 

—39 

^• 

SI 

-20 

^. 

April  1 

2 

:j. 

2 

2 

^. 

3 

5 

f. 

4 

11 

ff. 

6 

11 

^. 

6 

U 

^. 

7 

12 

^. 

8 

15 

^ 

9 

12 

f. 

10 

290 

3. 

11 

-1 

S. 

Remarks. 


Bright  and  dear. 

•i       •(       «« 

High  wind :  drifting. 

Cloady ;  drifting. 

Cloudy. 

High  wind:  drifting. 

Cloudy. 

Light  snowfall  ail  day. 

Fine  day. 

Raw,  cold  wind. 

Cloudy. 

Bright  and  eJear. 

Cloudy;  cold  wind. 


Date. 

'1 

o  a. 

ii 

ig 

s^ 

S 

1882. 

o 

Apr.  12 

-2 

s 

13 

-4> 

14 

14 

s. 

16 

23 

s. 

16 

27 

8. 

17 

20 

18 

20 

g 

19 

23 

N. 

20 

7 

s. 

21 

22 

w. 

22 

24 

23 

2 

N. 

24 

7 

S. 

RSMARKS. 


Cloudy;  cold  wind. 


Snowing  and  Btorming. 
Snowing  in  evening. 
Cloady;  cold  wind. 
Cloudy ;  storming  in  eye. 
Storming ;  cold  wind. 
Bright  and  dear. 
Cloady;  light  snow  drift- 


ing. 
Bright 


and  dear. 


(4.)    RECORD  OF  TBMPBRATURB  AT  LAKSTON,  DBASB  LAKB,  B.  &,  DURING  PORTIONS  OF 
THB  YEARS  1886  AND  1887,  BY  MR.  ROBERT  RBED. 


i     ^ 

B    t 

i 

s  ^ 

inimnm 
peratnre. 

Date. 

5     ^ 

Datr 

§    1 

:§  1 

Date. 

II 

Date. 

a     g 

:^  g 

s    g 

»    § 

H 

H 

E-! 

H 

1888. 

o 

1886. 

o 

1887. 

0 

1887. 

o 

Nov.  20.... 

-14 

Deo.  22.... 

-SO 

Jan.  23. . . . 

-80 

Feb.  26.... 

—40 

21.... 

—21 

28.... 

—44 

24.... 

-28 

27.... 

-ao 

22.... 

-11 

24.... 

-38 

25.... 

-84 

28.... 

—81 

23.... 

-14 

25.... 

-39 

?6.... 

•  -29 

Mar.  1.... 

—55 

24.... 

-2 

26.... 

-41 

27.... 

-40 

2.... 

—49 

25.... 

—4 

27.... 

-40 

28.... 

-61 

3.... 

—IS 

26.... 

-3 

28.... 

-34 

29.... 

-61 

4.... 

—9 

27.... 

jStornY. 

29.... 
30.... 

—43 
-86 

•  1?:::; 

-52 
-52 

5.... 
6.... 

-15 
—45 

28.... 

16 

31.... 

-35 

Feb.    1.... 

—42 

7.... 

—32 

29.... 

14 

2.... 

-47 

8.... 

-28 

80.... 

7 

1887. 

3.... 

-66 

9.... 

-15 

Deo.    1.... 

6 

Jan.   1.... 

-32 

4.... 

—48 

10.... 

—41 

2.... 

—4 

2.,.. 

—25 

6.... 

-^ 

11.... 

^l 

8.... 

-7 

3.... 

-13 

6.... 

-88 

12.... 

—22 

4.... 

7 

4.... 

-18 

7.... 

-?5 

13.... 

-12 

ft.... 

13 

ft.... 

-10 

8.... 

-^31 

14.... 

—13 

6.... 

12 

6.... 

-23 

9.... 

-49 

16.... 

—7 

7.... 

12 

7.... 

8 

10. . . . 

-27 

16.... 

-10 

8.... 

3 

8.... 

10 

11.... 

—23 

17.... 

-6 

9.... 

-2 

9.... 

11 

12... 

-3 

18.... 

—12 

10. . . . 

3 

10.... 

--5 

13.... 

-81 

19... 

2 

U... 

-1 

,       11.... 

—6 

14. . . . 

-82 

20.... 

2 

12.... 

-6 

^        '2 

8 

16.... 

—1 

21.... 

18 

18.... 

1 

IS... 

—7 

16... 

-14 

25 

14.... 

-2 

14.... 

-28 

17.... 

—93 

28 

2 

15.... 

7 

16.... 

-35 

18.... 

-2 

24.... 

-20 

16.... 

-9 

16.... 

^4 

19  . 

-21 

25.... 

-9 

17.... 

(Lake  frozen. 
-18 

17.... 

-32 

20.... 

-82 

26.... 

-2 

18.... 

-27 

21.... 

-86 

27.... 

8 

18.... 

-16 

19.... 

—23 

22.... 

—5 

28.... 

11 

19.... 

—10 

20.... 

-29 

23... 

—23 

20.... 

-8 

21.... 

-46 

24.... 

—43 

21.... 

-6 

22.... 

-»  1 

25.... 

-45 
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SUMMAEY  OF  ASTEONOMICAL  OBSBEVATIONS  BY  DR  G.  M. 

DAWSON,  EMPLOYED  IN  THE  CONSTBUCTION  OF 

THE  MAP  ACCOMPANYING  THIS  KBPOBT. 

NoTB. — The  aDgular  instiaimeiit  employed  was  a  sextant  of  seven  inch 
radius,  Cary,  No.  938.  The  longitudes  of  places  on  the  map  depend 
on  two  small  chronometers,  Frodsham,  No.  06859,  and  Ai*nold,  No. 
9699,  running  mean  and  sidereal  time  respectively.  The  first-mentioned 
was  employed  in  taking  time  in  all  the  observations,  and  has  been 
given  doable  weight  in  longitude  determinations  beyond  Telegraph 
Creek,  as  it  was  an  instrument  of  higher  class  than  No.  9699,  and 
proved  to  be  extremely  trustworthy.  The  chronometers  were  rated 
wherever  possible,  as  shown  in  the  annexed  note.  No.  9699  changed 
its  rate  suddenly  on  one  occasion,  in  consequence  apparently  of  a 
slight  jar  received  on  Finlayson  Lake,  but  subsequently  recovered  a 
satisfactory  rate.  The  longitude  of  the  site  of  Fort  Selkirk  on  the 
map  depends  entirely  on  that  brought  round  by  our  route  from  Wran- 
gell,  as  we  are  still  in  possession  of  the  preliminary  plotting  only,  of 
Mi\  Ogilvie's  Lewes  Eiver  traverse.     (See  foot  note  on  p.  276  b.) 

The  chronometers,  in  their  cases,  were  packed  together  in  a  padded 
leather-covered  box,  which  was  invariably  handled  and  transported 
with  the  greatest  care.  Comparisons  were  made  throughout  the  jour- 
ney on  every  second  day  at  8  p.m.,  appit>ximate  local  mean  time. 

Oeneral  Note  on  Rates  of  ChronometerSf  determined  at  Esqtdmdltf  Decue  Lake, 
Francea  Lake  and  Camp  near  eUe  of  Fort  SelkirL 

Frodsham,  Na  06859,  running  mean  time. 

Rate  determined  on  board  H.  M.  8.  Trivmph, 

at  Esquimalt,  May  4-9 '2    seconds  daily,  losing. 

Dease  Lake,  June  6-7  by  obsn -37         "         **         " 

Frances  Lake,  July  11-16  by  obsn -48         "         "        " 

Camp  near  site  of  Fort  Selkirk,  Aug.  13-17, 

by  oben -626       *«         «        « 
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m. 

8. 

12 

51-5 

16 

03-5 

17 

2iJ5 

18 

12-5 

20 

0 

21 

42-5 

23 

20-5 

5 88« 

5'  20'^ 

88 

34 

30 

89 

5 

10 

89 

15 

30 

89 

38 

30 

90 

1 

30 

90 

21 

65 

—2 

9 
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Arnold,  Ko.  9699,  rnnning  sidereal  time.   Rate  given  on  mean  time,  and  indad- 
ing  the  daily  difference  between  sideral  and  mean  time  (^S  m.  66.555  s.) 
Rate  determined  on  board  H.M.8.  Tri» 

umphf  at  Esquimalt,  May  4-9 —  3^  53^^*45   seconds  daily,  losing. 

Dease  Lake,  June  5-7,  by  obsn 3'  54^^  -078       "         ** 

Frances  Lake,  July  11-16,  by  obsn ....  3^  64^^  -82         ''         « 
Camp  near  site  of  Fort  Selkirk,  Aug. 

13-17,byobsn 3^  62'^ -6  "         "         « 

(Chronometer  received  a  slight  shock  since  last  determination  of  rate,  which 
accounts  for  its  sudden  change.) 

Wrangell,  Alaska,  May  19, 1887. 

h. 
Frodsham,  06859 1    12    51-5  Obs.  alt 

1 

1 

1 

.1 

1 

1 
Index  error  and  eccentricity . 
Taking  latitude  of  observation  spot  as  66^  28^  IS""^,  from 

U.  &  Pacific  Coast  Pilot,  Alaska,  Part  1, 1883. 
Chron.  06859  fast 3h.  49m.  03s. 

Rivei^bank  near  site  of  H.  B.  Co.'s  old  post,  Stikine  R.,  May  21, 1887. 
h.    m.    s. 

Frodsham,  06859 1      5    17  Obs.  alt  o 86^  57'  35'^ 

1      7    16  87    24  10 

1      8    26  87    38  50 

1      9    44  87    56  20 

1    10    41  88      8  30 

Index  error  and  eccentricity —2  31 

Chron.  06859  fast 3h.46m.33-4s. 

h.   m.    s. 

Frodsham,  06859 8    48    28-6  lOd"*  48'    0'' 

3    50    10-5  106    46  40 

3    51    15  106    45  10 

Index  error  and  eccentricity —1  52*5 

Resulting  latitude  from  above  two  series  of  observations. .  57      8      1 

Longitude  by  Frodsham,  06859 131    46  45 

Glenora,  Stikine  River,  May  23, 1887. 

Jupiter,  obs.  mend,  alt 46**    4'    5'' 

Index  error  and  eccentricity — 3    49 

.-.Latitude 57    50    16 

Telegraph  Creek,  Stikine  River,  May  27, 1887. 

Jupiter,  obs.  mend,  alt 46*»    7'  25'' 

Index  error  and  eccentricity —3  44 

.-.Latitude 57    65      0 
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Telegraph  Creek,  May  28, 1887. 

Frodsham,  06859 12    27    16-5  Oba.  alt  0 79*»  55'  (/^ 

12    28    21*5  80    10  40 

12    29    49  80    31  40 

12    31    29  80    55  30 

Index  error  and  eccentricity — 2  48 

.-.  Frodsham,  06859,  fast 3h.  44m.  06-ls. 

Telegraph  Creek,  May  29, 1887. 

h.    m.     s. 

Frodsham,  06859 2      0    22  Obs.  alt.  © 99*»  25'  (/^ 

2      2    28-5  99    4t  10 

2      4      3  100      0  0 

2      6    12  100    20  0 

2      8    23  100    40  10 

Index  drror  and  eccentricity —2  39 

.*.  Frodsham,  06859,  fast 3h.  44m.  04*5.8. 

Telegraph  Creek,  May  29, 1887. 

Obs.  meridian  alt  5 108''    5'  50'' 

Index  error  and  eccentricity —2  23 

.-.  Latitude 57    54  56 

Telegraph  Creek,  May  29, 1887. 

h.   m.     8. 

Frodsham,  06859 5    25    39  Obs.  alt  § 99*»    0'  50" 

5  26  37  98  41  10 

5  27  51  98  28  50 

5  29  32*5  98  11  55 

5  80  44-5  97  59  20 

Index  error  and  ec(;entricity — 2  42 

.-.  Frodsham,  06859,  fast 3h.  44m.  07*28. 

Telegraph  Creek,  May  30, 1887. 


h.    m. 

8. 

Frodsham,  06859 6    37 

51-5 

Obs.  alt 

0..., 

..     84<»  34'  60" 

6    89 

51-5 

84      6    30 

6    41 

26 

83    44    55 

6    43 

3-5 

83«  22'  10" 

6    45 

2-5 

82    54      0 

Index  and  eccentricity 



—2    42 

.-.  Frodsham,  06859,  fast 3.h.  43m.56-4s. 

Telegraph  Creek,  Stikine  River  (summary): 

Diffi  in  long,  between  Fort  Wrangell  and  Telegraph  Creek, 
by  comparing  two  a.m.  sets  of  observations : 
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FrodBham,  06859.... rjl3'  4(K' 

/.  Chron.  long,  of  Telegraph  Creek 131    10    20 

Latitude  adopted 57    55    58 

NoTB.— By  Hunter's  surveyed  line,  continued  by  that  of  McConnell  to  Tele- 
graph Creek,  the  longitude,  depending  on  observation  point  at  Wrangell,  (loi^. 
132**  24^  00*)  is  IZV  1(/  05'^  As  the  chronometers  were  subjected  to  excep- 
tional conditions  while  ascending  the  Stikine  by  steamer,  this  longitude  is 
adopted  for  Telegraph  Creek  in  preference  to  that  resulting  from  observations. 

Head  of  Dease  Lake,  June  5, 1887. 

h.   m.    s. 

Frodsham,  06859 6    32    22  Obe.  alt.  § 85^45^40^^ 

6    33    44  85    27      0 

6    34    55-5  85    11      0 

6    36      2-5  84    55    20 

6    37    23  84    37      5 

6    38    30  84    21    50 

Index  error  and  eccentricity —2    53 

.-.  Frodsham,  06859,  fast 3h.  39m.  18.5s. 

Head  of  Dease  Lake,  June  5, 1887. 


h. 

m. 

s. 

Frodsham,  06859....      3 

29 

34 

Obs.  alt  0... 

..  108^ 

57'  16'' 

3 

30 

38 

108 

58    10 

3 

31 

59 

108 

58    40 

3 

33 

45-5 

109 

0    20 

3 

34 

56 

109 

0    55 

3 

36 

8 

109 

1      5 

3 

37 

27 

109 

1    25 

3 

38 

21-5 

109 

1    30 

3 

39 

25-5 

109 

1    15 

3 

41 

11 

109 

0    35 

3 

42 

53 

108 

59    10 

3 

44 

14 

108 

58    30 

3 

45 

52 

108 

57    36 

3 

47 

14 

108 

56    40 

Index  error  and  eccentricity. . 

.. 

-2      2 

.-.  Latitude 58    28    173 

Head  of  Dease  Lake,  June  7, 1887. 

Obfl.  mend,  alt  5 109°  13'  15'^ 

Index  error  and  eccentricity —2      15 

.-.Latitude 58    28      6 

h.    m.     8. 

Frodsham,  06859 6    56    34              Obs.  alt  § 80**  33'  30^' 

6    57    47  80    15    20 

6    58    38-5  80      2    50 

6  59    40  79    48     10 

7  0    40  79    33    25 

Index  error  and  eccentricity — 2    50 

.-.  Frodsham,  06859,  fast ^ 3h.  39m.  17-8s. 
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Head  of  Deaae  Lake  (summary). 

Diff.  in  long,  between  Telegraph  Creek  and  head  of  Dease  Lake : 

Frodsham,  06859 V  W  34'^-5 

Arnold,  9609... 1      9    64*5 

AdopteddifT. 1    10    20 

Note. — Here,  and  subsequently  throughout,  Rouble   value  is   assigned  to 
Frodsham,  06859. 

.-.  Chron.  long,  of  head  of  Dease  Lake -=130**    0'    00^' 

Note.— This  longitude  depends  directly  on  Wrangell  by  chronometers.  Taking 
into  consideration  the  corrected  longitude  for  Telegraph  Creek,  and  assuming 
a  mean  value  as  between  chronometer  longitude  and  longitude  by  paced 
traverse  &om  Telegraph  Creek  to  head  of  Dease  Lake,  the  longitude  of  head  of 
lake  is  found  to  be  130^  2^  0^^,  which  is  adopted.  Subeequent  longitudes  along 
the  line  of  traverse  are  made  to  depend  fundamently  on  this  position. 
Adopted  latitude,  from  series  of  circum-meridian  altitudes,  June  5,  1887, 
58<»  28^  17'^-3. 

Laketon,  Dease  Lake,  June  17, 1887. 

h.   m.     s. 

Frodsham,  06859 1    18      2  Oba  alt  © 93**  55^    ^^ 

1    21    33  94    37      0 

1    23    35  95      1    30 

1    25    44  95    26    30 

1    29      5-5  96      5    20 

1    30      2  96     16      0 

1    31     56  96    37    45 

Index  error  and  eccentricity —2    19 

.-.  Frodsham,  06859,  fast 3h.  39m.  26s. 

h.   m.     s. 

Frodsham,  06859 3    42    31-5  Obs.  alt.  § 109**  57'  30^' 

3    43    51  109    57      0 

3    45    16-5  109    56    20 

3    46    47  109    55    35 

Index  error  and  ^eccentricity —1    50 

h.    m.    s. 

Frodsham,  06859 8    14    2075         Obs.  alt.  5 62**  24'  50'^ 

8    16    10-6  61    56    40 

8    17    16-5  61    39      5 

8    19      2-75  61    12      0 

8    20      1'5  60    56    50 

8    21       1-3  60    36      0 

Index  error  and  eccentricity —3      9 

Resulting  adopted  lat.  from  second  and  third  series  of 

observations 58    42    20 

By  last  observation : 

Frodsham,  06859,  fast 3h.  39m.  lOs. 

Diff.  in  long,  between  Laketon  and  head  of  lake  by  lorg 

bearings • ^    ^^ 

.-.  Resulting  adopted  long,  of  Laketon 130**  5'  32'' 
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Sta.  I,  Deaae  River,  June  19, 1887. 

Obs.  merid.  alt  o ...  109^  34^  15^' 

Index  error  and  eccentricity — 2      3 

.-.Latitude 58    56    38-9 

Sta.  U,  Deaae  River,  June  20, 1887. 

Obs.  merid.  alt  © 109*»  13^  50^^ 

Index  error  and  eccentricity —2    03 

.-.  Latitude 50      7    25*6 

Sta.  E,  Deaae  River,  June  21,  1887. 

Obfl.  merid.  alt  © 108^  49^  45^^ 

Index  error  and  eccentricity —2      0 

.-.Latitude 59    19    352 

Sta.  M>  June  22>  1887. 

h.     m.     8. 

Frodaham,  06859 10    17    13  Obs.  alt  © 60^  38^  40'^ 

10    19    17  51      0    50 

10    20    18  51    26      0 

10    21      2-26  51    37      0 

Index  error  and  eccentricity —3      1 

.-.  Frodsham,  06859,  fast 3h.  36m.  168. 

Lat.  for  above  observation  from  traverse 59**  34^    0^^ 

Diff.  in  long,  between  place  and  head  of  Deaae  Lake,  Frod- 
sham, 06859 44      0 

.  -.  Chron.  long,  of  place 129    18      0 

Sta.  U  2,  Dease  River,  June  22, 1887. 

Obs.  merid.  alt  © 108^    4^  15^' 

Index  error  and  eccentricity 1    57*3 

.-.Latitude 59    42      5*8 

Lower  Post,  mouth  of  Dease  River,  June  25, 1887. 

h.    m.    s.  _ 

Frodsham,  06859 1    21    35  Obs.  alt  ©. 

1  22  46 
1  23  25-5 
1  24  8 
1  25  37 
1  26  41-5 
1  27  22 
1  28  6 
1    29      2 

Index  error  and  eccentricity 

.-.  Frodsham,  06859,  fast 3h.  32nL  0  88. 

KoTB. — This  series  of  observations  was  not  employed  in  determining  long., 
the  sun  being  too  near  meridian. 


93«  55^ 

25^' 

94 

8 

0 

94 

15 

35 

94 

23 

50 

94 

40 

5 

94 

51 

30 

94 

58 

30 

95 

6 

20 

95 

16 

20 

—2 

16-5 
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b.  m.    8. 

Frodflham,  06869 3    19    34  Obfl.  alt  © lOr  17'  20'^ 

3    20    24  •  107    18  60 

3    21    24  107    20  40 

8  22    44*6  107    22      6 
Index  error  and  eccentricity — 1  61 

By  a.m.  obsn.  and  last,  with  interval  of  time. 

Latitude 69    66    66-7 

h.   m.     8. 

Frodsham,  06869 8    37    31  Obe.  alt  © lOr  30^  10^' 

3    38    30  107    29    20 

Index  error  and  eccentriqit:^ —1    61 

By  a.m.  obsn.^  and  this,  with  interval  of  time. 

Latitude 69    66    66 

Difference  in  long,  between  place  and  head  of  Dease  Lake : 

Frodsham,  06869 1*»  32'  24'' 

Arnold,        9699 1    80    40-6 

Mean,  (giving  double  value  to  Frodsham) 1    31    60 

.'.  Cbron.  long,  of  place 128    30    10 

Long,  ascertained  by  bearings  carried  through 

byDeaseBiver 128    36    10  adopted 

8ta.  1}  Cafion  on  Upper  Liard  River,  June  26, 1887. 

Obs.  merid.  alt  © 107**  16'  20" 

Index  error  and  eccentricity —1    68 

.-.Latitude 60      1      6*2 

8ta.  P,  Upper  Liard  River,  June  27, 1887. 

Obs.  merid.  alt  © 107**    6'  30" 

Index  error  and  eccentricity ~1    68*6 

.-.Latitude 60      3    43-7 

8ta.  Y,  Upper  Uard  River  (confluence  of  Frances  R),  June  29, 1887. 

Obs.  merid.  alt  © 106*  29'  10" 

Index  error  and  eccentricity —2    19*6 

.-.Latitude 60    16    86-8 

Sta.  F,  Frances  River,  June  30, 1887. 

h.  m.     s. 

Frodsham,  06859 9  10  54  Obs.  alt  5 47**  30'  26" 

9  11  49-6  47  17  10 
9  12  38'5  47  6  16 
9  13  26-6  46  63  46 
9  14  12-6  46  41  60 
9  16  1-6  46  30  0 
9  16  21  46  10  60 

Index  error  and  eccentricity —  3    19 

.-.  Frodsham,  06869,  fast 3h.  35nL  38-8b. 

Lat  for  above  obsn.  by  traverse 60°  26'    0" 

.-.  Long,  by  Frodsham,  06869 129    11    46 
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Sla.  H,  Francos  River,  July  1, 1887. 

b.   m.      8. 

Frodsham,  06859 3    42    45"5           Obs.  alt.  © 105**  53^  .  0^^ 

3    44      9-6  105    62  30 

3    45    23-6  105    52  10 

3    46    12-5  105    51  20 

Index  error  and  eccentricity —2      0 

With  time  by  last  observation  and  long,  of  traverse, 

Latitude 00    27  28 

Sta.  W,  Frances  River,  July  3,  1887. 

Obs.  merid.  alt  0 105°  10^  45^' 

Index  error  and  eccentricity — 2      0 

.-.Latitude 60    39  151 

NoTB. — Observation  fair  only. 

Sta.  E,  Frances  River,  July  4, 1887. 

Obs.  merid.  alt  § 104**  41'  50^' 

Index  error  and  eccentricity — 2  15-5 

.-.Latitude 60    47  53-4 

Sta.  P,  Frances  River,  July  7, 1887. 

Oba  merid.  alt  © 103«*  24'  35'' 

Index  error  eccentricity —2  18 

.-.Latitude 61      9  25 

CAcbe  Camp,  Frances  Lake,  near  mouth  of  Finlayson  River,  July  1 1, 1887. 

h.     m.     s. 

Frodsham,  06859 12    45    32              Obs.  alt  © 81°  15'  30" 

12    46    41  81    28  50 

12    48    23  81    49  20 

12    49    15  82      0  0 

12    60    55  82    20      0 

12    52    36  82    40      0 

12    54    18  83      0  0 

12    56  .    1  83    20      0 

Index  error  and  eccentricity —3  17 

.-.  Frodsham,  06869,  fast 3h.  37m.  238-9. 

Cftche  Gamp,  Frances  Lake,  July  7,  1887. 

h.  m.     s.  _ 

Frodsham,  06859 3    35    335           Obs.  alt  © 101°  43'  40"^ 

3    36    32  101    44  25 

3    37    19  101    44  50 

3    38    16*5  101    45      0 

3    39    26  101    45  20 

3    40    24-5  101    45  40 

Approx.  app.  noou  101    45  50 

3    43    20  101    45  30 

3    45    26  101    45  10 
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h.   m.     8. 

3  46  36-5  101  45  6 

8  47  68  101  44  80 

3  49   1*5  101  44  0 

8  60  63  101  42  40 

Index  error  and  eccentricity — 2  38 

.-.Latitude 61    29  22 

GAche  Camp,  Frances  Lake,  July  11, 1887. 

h.   m.     8. 

Frodsham,  06869 6    29      16  Obs.  alt §    88*»  20^  0'' 

6    30    44  83      0  0 

6    22    23  82    40  0 

6    34      7-6  82    20  0 

6    35    46  82     0  0 

6    38    20  81    28  60 

Index  error  and  eccentricity —Z  16 

.*.  Frodsham,  06859,  fiBist 3h.  37m.  298. 

CAcbe  Camp,  Frances  Lake,  July  16, 1887. 

h.    m.     8. 

Frodsbam,  06869 10  55  18      Obs.  alt  0 55"*  5^50^^ 

10  66  18-5         .        55  20  45 

10  57  35  55  88  30 

10  68  31*5  56  52  10 

10  59  11  56   2  35 

11  0      6                                            56    14  45 
11      1    31                                            56    34  30 

Index  error  and  ecceDtricity — 3  40 

.-.  Frodsham,  06859,  fast 3h.  37m.  22a 

Diff.  in  long,  between  place  and  head  of  Dease  L.  by  mean  of  two  first  obsns. 

Frodsham,  06859 0*»  23^  36^^ 

Amold,9699 0    21    225 

Mean,  (giving  doable  valne  to  Frodsham) ....        0    22    51  *5 

.'.  Ghron.  long,  of  place 129    39      8*5  adopted. 

Sta.  P,  Frances  Lake,  July  12, 1887. 

Obs.  mend,  alt  © 101°  46''  30'' 

Index  error  and  eccentricity —2  34 

.-.Latitude 61    21  7-9 

Sta.  T,  Finlayson  Lake,  July  24, 1887. 

Obs.  mend,  alt  5. 96*>  53'  30" 

Index  error  and  eccentricity —2  37*6 

.-.Latitude  61    40  12-9 

Correction  for  temp,  and  pressure, — 6/' 

St  U,  Finlayson  Lake,  14"  south  of  last,  July  '24, 1887. 

Frodsham,  06859 9    43    48  Obs.  alt  © 36*>    CSS" 

9    44    47  35    46  25 

9  45    40  35    34  0 
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h.    m.       B. 

9    46    37  36    20    50 

9    47    37-5  36      8    20 

9    48    20  34    56    30 

9    49      0  34    47    10 

Index  error  and  eccentricity —3    34 . 

.-.  Frodflham,  06869,  fast 3h.  40m.  29a. 

St  V,  Finlayson  Lake,  July  25, 1887. 

h.   m.     8. 

Frodflham,  06859 12    51    46  Obs.  alt  © 77°    0^    0^^ 

12    62    47-5  77    12      5 

12    53    36-5  77    21    50 

12    54    26-5  77    31      0 

12    65    26  77    42    40 

12    56    13  77    52    10 

12    57      6-6  78      2    30 

12    57    47  78    10    25 

12    58    46  78    21    10 

Index  error  and  eccentricity ^8    23 

.-.  Frodflham,  06859,  fiBflt 3h.  40m.  46s. 

Obfl.  merid.  alt  © 96^  28'  10^' 

Index  error  and  eccentricity —2    88 

Correction  for  temp,  and  pressure,  —6. 

.-.  Latitude 61    40      0-6 

Sta.  V,  Finlayson  Lake  (summary). 
Mean  of  last  obsn.  and  that  of  July  24«  reduced  to  this  point,  gives, 

Latitude : 61°  40'    0''     adopted. 

Diff.  in  long,  between  place  and  G&che  Camp,  Frances  Lake : 

Frodflham,  06859 50^  12'' 

Arnold,9699. 46    61 

Mean,  (giving  double  value  to  Frodsham) . .  49     5 

.-.  Chron.  long,  of  place 130°  28'  13".5 

Long,  of  place  by  traverse  between  Frances 

Lake  and  Pelly  Banks 130    28    52 

Mean  of  thifl  and  chron.  long. 130    28    32*7     adopted. 

Pelly  River,  First  Camp,  near  site  of  Fort  Felly  Banks,  July  29, 1887. 

Frodsham,  06859 7      4    59  Obs.  alt  5 70°  54'  30" 

7      6    46  70    32    36 

7      7    41-6  70    20    60 

7      8    33.6  70    10      0 

7      9    23  69    69    10 

7    10    14-5  69    48    30 

7    12.  17  69    23    10 

7    13    15  69    11    10 

7    13    68  69      2    10 

Index  error  and  eeoentricity — 3    22 

.-.  Frodsham,  06869,  feflt 3h.  42m.  468. 
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27: 

Pelly  River,  FirBt  Camp,  July  29,  1887. 
b.  m.     s. 

Frodaham, 06869 7    67    32-5           Obs.  alt  0... 

7    58    68-5 

..    59*^ 
68 

42 

40^' 
0 

7    59    46-6 

68 

31 

10 

8      1    11 

58 

12 

0 

8      2    19 

67 

66 

50 

8      3    17 

57 

43 

10 

8      3    58 

57 

33 

30 

Index  error  and  eccentricity 

-8 

30 

Obs.  alt  §... 

. .     70**  64'     (/' 

71      7      0 

71     19    30 

71    30      0 

71    38    40 

.   71    60    40 

72      2    65 

72    14      0 

72    25    20 

—3    21 

.-.  Frodaham,  06369,  fast 3b.  42m.  468. 

Pelly  River,  First  Camp,  July  31, 1887. 

h.   m.     s. 
Frodsbam,  06869 12    36    49 

12    37    63 

12    88    66-5 

12    39    46 

12    40    31-6 

12    41    28 

12    42    31 

12    43    25'6 

12    44    23 

Index  error  and  eccentricity 

.-.  Frodsbam,  06869,  fast 3b.43m.  42s-9 

Ob8.approx.  merid.  alt  0 98°  23'  10^' 

Index  error  and  eccentricity —2    42 

.-.Latitude 61    48    69 

h.  m.      s. 

Frodsbam,  06869 3    64      7-5  Obs.  alt  g 93°  21'  50" 

8    55    12  93    21    20 

8    66    34  98    20    40 

3    67    60  93    19    15 

Index  error  and  eccentricity —2    42"'5 

Frodsbam,  06869 7    46    57.5  Obs.  alt  0 61°  11'  40" 

7    47      1  60    57  5 

7    48    19-6  60    39  10 

7    49    10-5  60    27  56 

7    50      8-5  60    15  10 

7    50    455  60      6  45 

7    51    25-5  59    57  60 

7    52      7-5  59    48  6 

7    53      6*5  59    35  30 

Index  error  and  eccentricity —3  29 

.-.  Frodsbam,  06869,  fast 8b.  42m.  45s-8 

Pelly  River,  First  Camp  (summary). 
By  last  two  obsns.,  with  interval  of  time : 
Latitude 61°  48'  62"  adopted. 
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Diff.  in  long,  between  C^be  Camp»  Frances  L. 
and  place  by  mean  of  sets  of  obsns. 

Frodsham,  06859 1    22      7-5 

Amold,9699 1    21    39 

Mean,  (giving  double  value  to  Frodsbam) . .        1    21    58 

.-.  Chron.  long,  of  place 131      1      6'5  adopted. 

8ta.  X,  Pelly  River,  Aug.  2, 1887. 

Obe.  merid.  alt.  §  (fair  only) 92?  3(K  2(K^ 

Index  error  and  eccentricity —2    44 

.-.Latitude 61    44    52-6 

Sta.  G,  Pelly  River  (Head  of  Hoole  Canon),  Aug.  3, 1887. 

Obs.  merid.  alt.  © 91^  48^    (/^ 

Index  error  and  eccentricity —2    41'5 

.-.Latitude 61    50    28 

8ta.  H,  Pelly  River  (lower  end  Hoole  Cafion),  Aug.  4, 1887. 

h.   m.     8. 

Frodsbam,  06859 9    49    41-5           Obs.  alt.  5 30*>  17^  50^' 

9    50    31  30    30      0 

9    51    26-5  30    42    30 

9    53      8  31      5    40 

9    54    41-5  31    27    25 

9    55    35  31    40    10 

9    56    26  31    52    10 

Index  error  and  eccentricity —3    25 

.-.  Frodsbam,  06859,  fast 3b.  46m.  478-6 

Note. — For  above  obsn.,  lat.  employed  determined  by  paced 

line  from  Sta.  G 61*»  50^  48*'-8 

Long,  by  chronometers  (giving  double  value  to  Frodsbam)  132**     1'  51^' 

Sta.  B,  Pelly  River,  Aug.  5,  1887. 

Obs.  merid.  alt.  0 90**   4^   5'^ 

Index  error  and  eccentricity — 2    45 

.-.Latitude 62    10    20 

Sta.  L,  Pelly  River,  Aug.  6,  1887. 

Obs.  merid.  alt  0  (passing  clouds,  approx.) 89**     2'  15^'' 

Index  error  and  eccentricity — 2    54 

.-.Latitude 62    24    53 

Sta.  C,  Pelly  River,  Aug.  7, 1887. 

Obs.  merid.  alt.  0 « 87**  67'  lO''- 

Index  error  and  eccentricity — 2    54 

.-.Latitude 62    40    41 

Sta.  N,  Pelly  River,  Aug.  8, 1887. 

Obs.  merid.  alt  0  87**  12^^  W 

Index  error  and  eccentricity — 2    41 

.-.  Latitude 62    46      4 
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Sta.  T,  Pelly  River  (6  m.  above  Macmillan  River),  Aug.  8, 1887. 


Frodsham,  06859 9  31 

9  32 

9  33 

9  34 

9  35 

9  35 

9  36 

9  37 

9  38 

Index  error  and  eccentricity . 


23-5 
21-5 
25 
18-5 

7-5 
59 
39 
34-5 

9 


Obfl.  alt  o 3r 

36 
36 
36 
36 
36 
35 
35 
35 


8' 
55 
40 
28 
17 
5 
56 
44 
36 
—3 


10^' 

10 

50 

20 

10 

30 

0 

0 

0 
19 


Frodsham,  06859,  fast 4h.  Im.  298. 

Note. — For  above  obsn.  lat,  employed  determined  by  traverse    62**  48^  10^' 
Long,  by  chronometers  (giving  doable  value  to  Frodsham)  135    44    25*5 

Sta.  O,  Pelly  Rivet,  Aug.  10, 1887. 


Obs.  merid.  alt.  ?^  f  addtox.^  . . , 

85® 

52^  25^' 

Index  error  and  eccentrici^-'i^   - 

—2    58 

.  •.  Latitude 

"J  ■ ' 

62 

51    10 

ObservaHans  near  tite 

of  Fort  Selkirk. 

Three-quarters  of  a  mile  below  Fort  Selkirk,  Aug. 

11, 1887. 

h. 

m. 

s. 

Frodsham,  06859 4 

1 

8-5 

Oba  alt  © 

85** 

19^     (/' 

2 

0 

85 

19    40 

2 

52 

85 

20    20 

3 

58 

85 

21    10 

5 

28 

85 

22      5 

7 

3 

85 

22    55 

8 

15-5 

85 

23    30 

18 

17 

85 

24    25 

14 

43 

85 

23    50 

16 

47-5 

85 

23    35 

17 

45-6 

85 

23      0 

18 

38-5 

85 

22    40 

19 

43 

85 

22    20 

20 

50 

85 

21    35 

4 

21    45 

85 

20    55 

Index  error  and  ecoentricitv  •  • 

—3      4 

Correction  for  temp,  and  pressure,  — 6.'^ 

.  *.  Latitude ' 

...  a 

62 

47    32 

Camp  opposite  Fort  Selkirk,  Aug.  11, 1887. 

h. 

m. 

8. 

Frodsham,  06859 8 

12 

7-5 

Obs. 

alt  o 

.     54° 

37'  30'^ 

8 

13 

1675 

54 

22    30 

8 

14 

2-5 

54 

12    40 

8 

14 

53-5 

54 

I    50 

8 

15 

80 

53 

54      5 

8 

16 

36 

53 

39    10 

18 
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h.    m.     8. 

8    17    35-5 

63    27      0 

8    18    16 

53    18      0 

8    18    58-5 

53      9    10 

Index  error  and  ecoentricitv 

2     oo 

.  •.  Frodsham,  06869,  fast 

4h   7Tn   4S>tt*^ 

Camp  opposite  Fort  Selkirk,  Aug.  12, 1887. 

h.    m.     8. 

Frodsham,  06859....       7    36    59-5           Obs.  alt  5 61*^30^50^' 

7    38    18 

61      2    30 

7    39    22-5 

60    50    20 

7    40    10-5 

60    40    10 

7    40    58-5 

60    30    55 

7    42      5 

60    17    30 

7    43    20-5 

60      2    10 

Index  error  and  eccentricity 

—2    35 

.-.  Frodsham,  06859,  fast 4h.  7m.  4658 

Camp  opposite  Fort  Selkirk,  Aug.  13, 1887. 

h.    m.     8. 

Frodsham, 06869 0  58  46*5     Obs.  alt  0...  .  63**  0'  0^' 

1   1  22  63  30   0 

1   3   8*5  63  50   0 

1   4  52-5  64  10   0 

1   7  33*5  64  40   0 

b.   m.     s. 

Frodsham,  06859 4      4    10*5           Obs.  alt  0 84°    6'  55^' 

4      5    33  84      7    35 

4      7    57  84      8    15 

4      9      7  84      8    25 

4    10      4-5  84      8    40 

4    10    59-5  84      9    10 

4    12    44  84      9      0 

4    13    32-5  84      8    50 

4    14    39  84      8    40 

4    16    35  84      8    10 

4    17    46  84      7    40 

4    18    44  84      7    25 

Index  error  and  eccentricity —3      7 

Correction  for  temp,  and  pressure,  —6*7 

.'.  Latitude 62    47    32*4 

b.    m.     8. 

Frodsham,  06859 7    16    30*5           Obs.  alt  © 64**  40^    (/^ 

7    19      9-5  64    10      0 

7    20    54  63    50      0 

7    22    40  63    30      0 

7    25    16'5  63      0      0 

By  the  above  series  of  obseryation8,  paired  with  a.m.  series 

by  equal  altitudes,  Frodsham,  06859,  fast 4h.  7m.  47-58 
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Gamp  opposite  Fort  Selkirk,  Aug.  15, 1887. 
h.   m.     8. 


Frodsham,  06859 

1    17 
1    19 

56-5 
48-5 

ObB.  alt  0... 

. .     65«  3(K 
65    50 

0'' 
0 

1    21 

41-5 

66    10 

0 

1    23 

32-5 

66    30 

0 

1    25 

25-5 

66    50 

0 

1    27 

20-5 

67    10 

0 

li.  m. 

8. 

Frodeham,  0^859 

6    55 

55 

Obe.  alt.  0.... 

..     67^  10' 

0'^ 

6    57 

48-5 

66    50 

0 

6    59 

42-5 

66    30 

0 

7      1 

37 

66    10 

0 

7      3 

29-5 

65    50 

0 

7      5 

19 

65    30 

0 

By  the  above  sets  of  eqaal  alt.  obsns.  Frodsham,  06859,  fast  4h.  7m.  46*5s 

Camp  opposite  Fort  Selkirk,  Aug.  17, 1887. 

h.  m.  s.  _ 

Frodsbam,  06859 0  39  16*5     Obs.  alt.  © 57**  0'  0'' 

0  40  55-5  57  20  0 

0  42  35  57  40  0 

0  44  16  58  0  0 

0  45  56-75  58  20  0 

h.  m.  s. 

Frodsbam,  06859 4      7    38  Obs.  alt  o 81^  36'  40'' 

4      9    10  81  37  10 

4    11      5  81  37  20 

4    12      0-5  81  37      5 

4    13    29  81  36  30 

4    16    30  81  35  55 

4    17    32-5  81  35  20 

Index  error  and  eccentricity —2      0 

Correction  for  temp,  a^d  pressure,  — 5*3 

.-.Latitude 62  47  29 

h.  m.     s. 

Frodsbam,  06859 7    36    25  Obs.  alt  © 58^20'    0" 

7    38      5  58  0      0 

7    39    46  57  40      0 

7    41    26                                        •  67  20      0 

.  7    43      7  57  0      0 

By  the  above  series  of  observations,  paired  with  a.m.  series 

by  equal  altitudes,  Frodsbam,  06859,  fast 4h.  7m.  458. 

Camp  opposite  Fort  Selkirk,  Aug.  17,  1887. 

Obs.  merid.  alt  Altair 71*»  35'  30" 

Index  error  and  eccentricity* +1      8 

Correction  for  temp,  and  pressure,  —4*1 

Latitude 62  47  28-3 

*  The  adjuttments  of  the  sextant  were  changed  here. 
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Site  of  Fort  Selkirk  (summary). 

Reducing  the  foregoing  latitude  observations  (taken  at  two  different  points) 
to  the  ruins  of  Fort  Selkirk,  we  find  :— 

From  obs.  of  nth 62*'  47'  12''  adopted. 

**     "   13th 62    47    12-4 

**     "17th 62    47      9 

"     "  17th  (on  Altair) 62    47      8'3 

DiE  in  long,  between  C^he  Gamp,  Frances  L.  and  Camp  opp-  Fort  Selkirk, 
by  directly  comparing  two  equal  alt.  obsns.  :— 

Frodsham,  06869 7** 

Arnold,  9699 7 

Mean,  (giving  double  value  to  Frodsham)  —  7 

.  \  Long,  of  Camp  opposite  Fort  Selkirk 137 

Or  reduced  to  site  of  Fort  Selkirk 137 

Lower  end  Lake  Labarge,  Sept  4, 1887. 
h.   m.     s. 

Frodsham,  06859...  12    20    54  Obs.  alt  Arcturus. . .  48*'  58'  30" 

12    23    29  48    21    30 

12    25    35  47    51    40 

12    27    18  47    26    20 

12    28    38-5  47      7    30 

12    30    14-25  46    44    30 

Index  error  and  eccentricity +1      2 

.-.  Frodsham,^  06869,  fast 3h.  68m.  46s. 

.-.  Long,  of  place 135°    5'  46" 

h.   m.     s. 

Frodsham,  06869...  12    36    22  Obs.  alt  Polaris ... .  122*>  46'  10" 

12    39      7  122    47  55 

12    41    11  122    49  20 

12    43    35  122    60  55 

12    46    44  122    52  30 

12    47    38  122    53  35 

12    49    57  122    55  25 

Index  error  and  eccentricity +2  56 

.-.Latitude 61    25  13 

Employing  local  time  obtained  from  observations  on  Arcturus. 

h.  m.     s. 
Frodsham,  06859...     12      1  Obs.  alt  Altair...     74°  20'  10" 

1      4    28  74    18    25 


*  The  loDgitade  thus  determined  for  Fort  Selkirk,  depends  directly  upon  Wraogell,  and  my 
line  of  traverse  by  the  Stikine,  Deaee,  Liard,  Frances  and  Upper  Pelly  rivers.  It  is  that  used 
on  the  accompanying  map.  Since  the  map  has  been  engraved,  and  after  this  Appendix  was  in 
type,  a  first  computation  (still  subject  to  possible  small  corrections)  has  been  made  of  Mr. 
Ogilvie's  winter  observations  near  the  141st  meridian  and  of  his  instrumental  traverse  from  Fort 
Selkirk  to  that  point.  His  resulting  longitude  for  Fort  Selkirk  is  137°  22'  46",  the  difference 
between  the  two  independently  determined  positions  being  2216  yards  only.  It  is  therefore  prob- 
able that  all  intermediate  pbices  on  my  line  of  traverse  are  correct  in  longitude  within  small 
limits  of  error. 
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1 

1 
1 

1 

5    52-5 

7  21-5 

8  59 
10    59 
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Index  error  and  eccentricity , 

.'.  Latitude 61 

Employing  local  time  obtained  from  observationB  on  Arcturus. 


74 

17 

40 

74 

16 

20 

74 

15 

10 

74 

13 

10 

+  1 

20 

61 

25 

0 

Observations  for  Magnstio  Variation. 

Mag.  variation  observed  at  head  of  Dease  Lake. 

Lat  58«  28'  17''-3.    Long.  130**  2'  (^ 

Junes,  1887, 3.40 p.m., oba.  var.  E 30°26'0'' 

Mag.  variation  observed  at  Frances  Lake. 
Lat  61**  29'  22''.    Long.  129**  39'  8"-5. 


Date  and  time. 
July  12, '87,6  a.m.... 


True  bearing 
of  object    I     Mag.  bearing. 
127**  37'      93«*  45'  compaas  1 
12r»  37'    I  93°    0'  compasB  2 


Obs.  variation, 
^o  ly/'jmean  33°  45'-5 


Mag.  variation  observed  at  First  Camp  on  Pelly  River. 
Lat  61°  48'  52".  •  Long.  131°  1'  6"-5. 


Date  and  time. 
July  30,  W,  5.40  p.m, 

tl         It         U  II  tt 

"     "     «   6.40  p.m 


True  bearing 
of  object 
202°  59' 
202°  59' 
308°  18' 


Mag.  bearing. 
167°  45'  compass  2 
168°  45'  compass  3 
273°  30'  compass  2 


Obs.  variation.' 
1*0  1^^}  mean    34°  30' 


(y 


Mag.  variation  observed  opposite  site  of  Fort  Selkirk. 
Lat  62°  47'  30".    Long.  137°  20'  6". 


True  bearing 
Date  and  time.         !    of  object 

Aug.  12,  '87,  4  p.m I    169°  27' 

"      «     «*     "    "    I    169°  27' 


Mag.  bearing. 
134°  15'  compass  2 
135°  30'  compass  3 


Determined  by  Mr.  Ogilvie  at  same  place  (with  transit).. 
"     "         **      "      "         «     at  Fort  Selkirk. 


Obs.  variation. 
35°  12'* 
34°    0'* 

.     34°  21'-5 
.     34°    5' 


*  The  differenoes  between  these  obtne.  and  Mr.  OgiMe't  at  same  place,  were  aasmned  as 
index  error  of  instruments  and  applied  to  the  obsns.  at  other  places. 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by  VjOOQIC 


GEOLOGICAL  AND  NATURAL  HISTORY  SURVEY  OF  CANADA. 
ALFKED  R.  C.  SELWYN,  C.M.G.,  LL.D.,  F.RS.,  Dikbotoe, 


REPOET 


ON  THE  GEOLOGY  OF  THE 


MINING  DISTRICT  OF  CARIBOO, 


BRITISH  COLUMBIA, 


BT 


AMOS  BOWMAN,  M.B. 


PUBLISHED  BY  AUTHORITY  OF  PABUAMENT. 


MONTREAL: 
DAWSON    BBOTHBES. 

1888. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


To  ALrRBD  R  C.  Sklwyn,  Esq.,  C.M.G.,  F.RS.,  LL.D., 

Director  Oeologioal  and  Natural  Higtary  Survey  of  Canada. 

Sir, — ^The  first  part  of  my  report  on  the  mining  district  of  Cariboo, 
British  Columbia,  is  herewith  respectfully  submitted.  The  second 
portion  will  include  details  and  detailed  plans  of  miniug  developments. 

I  have  the  honor  to  be,  Sir, 

Your  obedient  servant, 

AMOS  BOWMAN. 
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Note. — The  bearings  throughout  this  report  are  given  with  reference 
to  the  true  meridian,  unless  otherwise  specially  noted. 
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REPORT 

OK  TBS  OIOLOGY  OP  THE 

MINING   DISTEIOT   OF   CARIBOO, 
BRITISH    COLUMBIA. 

By  AMOS  BOWMAN,  M.E. 


Part  I. 

The  work  in  the  Cariboo  Distiict  of  British  Columbia,  hero  reported  Joint, 
upon,  was  carried  out  during  the  seasons  of  1885  and  1886,  under  the  Dominion 
control  of  the  Dii-ector  of  the  Geological  Survey,  but  with  the  assist-  '^^^^ 
ance  of  a  money  grant  from  the  Government  of  British  Columbia,  and 
on  a  plan  agreed  upon  beforehand.  The  enlightened  policy  of  the  Gov- 
ernment of  British  Columbia  has  thus  rendered  possible  the  completion 
of  the  map  work  in  a  comparatively  short  space  of  time,  the  demands 
upon  the  funds  of  the  Geological  Survey  being  such  as  to  make  it  im- 
possible to  devote  more  than  a  certain  sum  annually  to  work  in  each 
province  or  district.  The  call  for  special  assistance  in  the  Caiiboo 
district  arose  principally  from  the  absence  of  any  trustworthy  map,  and 
the  necessity  of  undei*taking  a  geographical  as  well  as  a  geological 
survey,  while  the  decline  in  product  of  the  placer  mines,  and  the  efforts 
being  made  toward  the  development  of  "  quartz  mining  "  appeared  to 
deserve  such  immediate  assistance  and  guidance  as  might  be  afforded 
by  a  systematic  study  of  the  district  and  a  reasonably  accui*ate  delinea- 
tion of  its  features. 

Cariboo  has  not  only  been  the  mainstay  of  gold  mining  in  Bntish  importance  of 
Columbia  for  many  yeai-s,  but  has  proved,  for  its  area,  one  of  the  a JS^I*^  "^^^ 
richest  placer  mining  camps  in  the  world ;  and  it  would  therefore  appear 
reasonable  to  assume  the  existence  in  it  of  rich  quartz  lodes,  from 
which,  by  natural  processes  of  waste,  the  alluvial  deposits  have  been 
supplied.  The  importance  of  the  Cariboo  district  will  be  underetood 
when  it  is  stated  that  probably  half  the  gold  product  of  British  Colum- 
bia since  1860,  or  not  less  than  $15,000,000,  was  derived  fi-om  it, 
and  chiefly  fi'om  a  few  miles  in  length  of  auriferous  drift  in 
several  valleys,  of  which  those  of  Williams,  Lightning  and  Antler 
creeks  have  been  the  most  productive,  and  hasre  made  Cariboo 
famous. 


Digitized  by  VjOOQIC 


6  o  british  columbia. 

Limits  of  Field. 

Onpiateaa  Politically,  Cariboo  district  embraces  a  complete  section  across  the 

Upper  FraL?.  Dorthern  interior  plateau,  from  the  coast  mountains  to  the  Bocky 
Mountain  region,  north  of  the  Canadian  Pacific  Eailway,  and  within 
the  drainage  basin  of  the  Eraser.  This  is  bisected  in  a  north  and  south 
line  by  Fi-aser  Eiver.  Popularly,  "  Cariboo  "  includes  only  the  eastern 
half,  or  the  gold  country  north  of  Ijake  La  Hache.  To  the  principal 
mining  developments  of  this  area  our  investigations  were  accordingly 
confined,  and  the  map  herewith  presented  does  not  include  all  the 
outlying  portions  even  of  the  area  thus  limited. 

The  south-eastern  limits  of  the  Cariboo  mining  district  include  the 
valley  of  the  Horsefly,  and  country  extending  eastward  of  it  to  the 
water-shed  of  the  Clearwater  and  North  Thompson  rivers. 

The  most  northerly  mines  of  importance  within  this  area  are  those 
of  Hixon  Creek,  a  tributary  of  Canon  Creek,  between  Quesnel  and 
Fort  George ;  and  the  newly-discovered  mines  of  Goat  River,  a  tributary 
of  the  Upper  Fraser  (probably  identical  with  "Shuswap  River"  on 
Trutch's  map),  on  the  eastern  slope  of  the  Cariboo  Range. 

The  lower  half  of  it  has  been  explored  by  prospectors,  and  has  be- 
come tolerably  well  known  by  report,  to  many  of  the  residents  of  the 
disti'ict  beyond  present  mining  localities. 

The  eastern  Alpine  region,  and  the  low-lying  northern  parts,  where 
Beai*  and  Willow  rivers  join  the  Fraser,  are  little  known  even  to  the 
residents  of  Cariboo,  and  may  be  set  down  as  scarcely  explored, 
economically  or  otherwise.  Geographical  exploitations  in  these  little- 
known  regions  have  been  confined  to  the  lines  of  survey  on  the  Upper 
Fraser  and  Cleai-water  rivers,  by  the  Government  railway  parties  in 
18'72-76. 

Between  the  Upper  Fraser  (TSte  Jaune  Cache)  and  the  well-known 
Cainboo  mining  country  of  Harvey  and  Cunningham  creeks,  the  dis- 
tance is  but  50  miles ;  yet  very  few  prospectors  or  explorers  besides 
Mahood,  of  the  railway  explomtion  party  in  1872,  and  Isaacs'  pros- 
pecting party  in  1886,  have  been  through  it.* 

*  The  best  map  in  eziitenoe,  whioh  inoladed  G&riboo,  was  that  known  ai  Trutch'g  Map  , 
drawn  by  J.  B.  Launders  in  the  Lands  and  Works  Department  of  British  Columbia,  under  the 
diroction  of  the  Hon-  J.  W.  Tmtoh,  scale  25  miles  to  the  inch  ;  a  creditable  and  well-executed 
compilation  of  the  surveys  of  the  Admiralty,  and  snrreys  and  explorations  of  the  Royal  Enip- 
neer  corps  under  Col.  Moody,  and  above  all  of  the  geographical  information  collected  by  the 
Hudson  Bay  Company's  officials  from  Indians,  including  the  reports  of  intelligent  prospectors 
and  miners,  a  few  of  whom  had  been  sunreyon.  A  later  map  on  the  same  scale  was  that  com- 
piled by  E.  MohuD,  G.E.,  and  published  under  the  direction  of  the  late  Hon.  W.  Smythe,  adding 
toTrutch'smap  such  corrections  as  had  been  developed  by  the  Dominion  Railway  surveyors 
and  the  explorations  of  the  Geological  Survey ;  none  of  them,  howevery  in  the  mining  region  of 
Cariboo.  The  scale  however  was  much  too  small  for  our  purpose,  and  the  information  waa 
mostly  sketched. 


Digitized  by  VjOOQ IC 


BOWMAN.]  LIMITS  OF  FIELD.  1  C 

Work  in  1885. 

The  work  of  this  season  was  necessarily  for  the  most  part  of  a  geo-  j^lS^Sd^** 
gi'aphical  and  topogmphical  character,   the  geological   and  mining  traiip. 
problems  being  assigned  a  secondaiy  place  till  the  main  outlines  of 
the  map  had  been  laid.    My  assistants  during  the  year  were  Messrs. 
James  McBvoy,  B.  Ap.  Sc,  S.  P.  Tuck,  C.E.,  and  L.  E.  Voligny,  C.B. 

Barkerville,  in  the  centre  of  the  Cariboo  mining  district,  was,  in  the 
fii'st  place,  connected  by  an  odometer  survey  along  the  waggon  road 
with  Quesnel ;  and  from  Barkerville  as  a  centre  traverses  were  extended        * 
by  measuring-wheels  along  the  principal  roads  and  trails  of  the  district. 

Work  in  1886. 

During  this  season  I  was  assisted  by  Mr.  McEvoy.  We  entei*ed  the  Moantaio  and 
south eiTi  edge  of  the  Cariboo  district  map  near  Beaver  Lake  on  the  °"  ^"**  *'*"" 
6th  of  July,  and  work  was  actively  prosecuted  in  the  district  till  the 
30th  September.  The  whole  time  spent  in  the  field  this  season  was 
four  months  and  a  half,  but  this  included  time  spent  in  going  to  and 
returning  from  the  district,  as  well  as  that  consumed  in  making 
vai'ious  necessary  arrangements.  Pack  animals  were  employed  in 
moving  from  place  to  place,  wherever  possible,  but  some  pai'ts  of  the 
district  could  only  be  reached  on  foot ;  and  for  the  purpose  of  making  a 
micrometer  survey  of  Quesnel  Lake  and  examining  its  shores,  boats 
were  utilized.  Some  topographical  work  was  included  in  the  operar 
tions  of  this  season,  but  much  of  my  time  was  'devoted  to  the  detailed 
examination  of  mines  and  auriferous  creeks. 

The  results  of  field  work  in  1885  and  1886  included  eighty-one  plotted 
sheets,  forty  panoi*amic  topographical  sketches,  and  ninety-seven 
smaller  sketches  of  the  same  kind,  chiefly  intended  to  nhow  the  topo- 
graphy, and  relief  of  the  countiy. 

The  mountainous,  and  often  almost  inaccessible  character  of  portions 
of  the  district  included  in  the  maps,  presented  us  with  many  difficult 
problems  in  transportation,  and  in  the  execution  of  the  work.  These 
were  successfully  overcome  by  the  ready  and  efficient  co-operation  of 
my  assistants  and  men. 

Dr.  Hugh  Watt,  of  Barkei-ville,  obligingly  undertook  the  reading  of 
the  mercurial  station  barometer  on  which  the  reduction  of  our  observed 
altitudes  depended.  To  Messi-s.  John  Bowron  and  W.  Stephenson, 
Provincial*  Government  Agents  at  Barkerville  and  Quesnel  Forks  res- 
pectively, we  are  indebted  for  innumerable  favora ;  and,  in  fact,  all  the 
residents  of  the  district,  including  even  the  Chinese,  seemed  to  take  an 
interest  in  our  work,  and  to  assist  us  whenever  possible. 
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Country  Surveyed. 

The  profitable  Evidently  this  vast  region  could  not  have  been  adequately  exploited 
in  one  or  two  seasons,  nor  during  the  progress  of  systematic  surveys 
in  the  old  placer  mining  region.  Directing  our  attention,  therefore, 
to  a  naiTower  area,  as  distinguished  by  profitable  mining  operations, — 
included  within  the  limits  of  the  Cariboo  District  map, — the  countiy 
topographically  surveyed  lies  within  the  parallels  of  52  deg.  45 
rain.,  and  53  deg.,  45  min.,  and  the  meridians  of  120  deg.,  45  min.,  and 
122  deg,,  comprising,  thus  limited,  an  area  of  3,137  square  miles.  This 
block  extends  into  the  alpine  region  mentioned,  while  it  covera  the 
whole  of  the  placer  mining  countiy  which  has  been  found  specially' 
noteworthy  on  account  of  its  yield  of  gold. 

The  first  step  in  our  work  was  to  enter  the  larger  field  fii-st  referred 
to,  and  to  make  the  necessary  reconnaisance  sui-veys,  in  oixier  to  dis- 
cover the  extent  of  the  gold-bearing  country,  and  its  relations  to  the 
surrounding  country,  with  a  view  to  narrowing  the  field.  The  second 
was  to  make  a  systematic  geographical  and  geological  8ui*vey  of  the 
smaller  area. 


Survey  Operations. 

Outeide  work.  While  our  Survey  operations  were  chiefly  confined  to  the  smaller 
area,  the  road  traverse  measured  fi'om  Lake  La  Hache  to  Lightning 
Creek  Meadows,  at  Beaver  Pass,  belongs  to  the  wider  field.  A  great 
deal  of  both  geological  and  general  survey  work  had  to  be  done  outside 
of  the  limited  area,  in  oi*der  to  anive  at  necessary  results  in  the  mining 
region  itself.  It  includes  reconnaissance  surveys  of  all  approaches  to 
the  mines,  by  horse  trail  and  by  projected  lailway ;  of  Quesnel  Eiver, 
including  its  mines,  situated  between  the  forks  and  the  mouth;  of  the 
Cottonwood  Eiver  mines  (between  Cottonwood  Bridge  and  the  Hixon 
Creek  trail-crossing) ;  the  trail  from  Quesnel  Mouth  to  Hixon  Creek, 
about  forty  miles ;  and  a  small  area  of  country  at  the  junction  of  Hixon 
and  Government  creeks,  the  site  of  important  mining  operations. 

Bases    ^  The  gcogi'aphical  work  included  the  measuring  with  the  steel  tape 

of  two  independent  base  lines  fifty  miles  apart,  situated  respectively  on 
Snowshoe  Plateau  and  at  Quesnel  Mouth. 

Areas  mapped  Detailed  maps  of  all  the  important  mining  localities  were  also  com- 
pleted. The  geographical  foundation  (embracing  from  one  to  three 
miles  on  the  paying  creeks,)  having  been  procured  during  the  first 
season  of  field  work,  the  details  and  geological  features  remained  to  be 
obtained  during  the  second. 

Accurac.  rpj^^  accuracy  of  the  creek  maps  must  not  be  understood  to  be  equal 


measured. 


in  detail. 
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to  that  of  a  transit  sm-vey  cairied  out  into  all  these  details ;  nor  is  that 
of  the  Cariboo  district  map  to  be  underatood  as  including  transit  inter- 
sections to  the  minor  points,  many  of  which  were  not  in  sight  from 
the  transit  stations.  The  detail  maps  were  based  on  compass  surveys, 
and,  generally,  wheel  measurements;  but  parts  of  them  were  filled  in 
by  track  or  reconnaissance  surveys,  where  such  information  could  not 
be  procured  in  any  better  shape. 

The  topographical  details  of  the  District  map  werp  plotted  from  the  Topography, 
sketches  descnbed.    Where  immediate  intersections  could  not  be  had, 
the  objects  were  located  relatively  to  fixed  points,  in  such  detail  as  the 
sketches  permitted. 

I  deemed  it  necessary  to  occupy  a  number  of  transit  stations  outside  cheok  work, 
of  the  smaller  area,  for  the  purpose  of  connecting  our  triangulation 
system  in  the  mining  region  with  a  point  on  Fraser  Eiver  at  Quesnel 
Mouth.  This  served  as  a  check  of  the  waggon  road  sui'vey.  Its  prin- 
cipal object,  however,  was  to  ensure  the  accuracy  of  the  triangulation 
system,  by  the  measurement  of  a  second,  or  check  base,  in  the  neigh- 
borhood of  Quesnel  Mouth. 


Positions. 

Taking  our  departure  in  1886  fi*om  Ashcroft,  8*4  miles  south 
south-east  from  Cache  Creek,  the  position  of  that  place  was  fixed  by 
Ogilvie*s  railway  traverae,  and  Klotz's  telegraphic  and  asti*onomical 
observations,  under  the  direction  of  Captain  Deville,  the  same  season, 
as  follows : — 

Ashcroft  siding,  latitude  50^  52'  50". 

longitude  121*'  16'  36". 

From  Cache  Creek  to  a  point  marked  by  a  stake  on  the  north  shore  Longitude  br 
of  Lake  La  Hache,  near  the  125  mile-post,  the  Lands  and  Works  De-^"^*"®' 
partment  measured  a  line  following  the  waggon-i*oad  neai*ly,  placing 
the  latter  point  north  of  Cache  Creek  78J  miles,  and  west  of  it  16f 
miles.  The  accuracy  of  this  sui-vey,  however,  Mi\  Gore,  the  Surveyor- 
General  of  British  Columbia,  considei^s  cannot  be  gua]*anteed  to  be 
closer  than  1-lOth  of  a  mile  in  a  measui^ed  mile,  it  having  been  run  by 
compass,  and  chained  by  Indians.  Assuming  it  to  be  in  the  main  cor- 
rect,— the  point  so  fixed  being  the  neai'est  fixed  point  of  the  Provincial 
Land  Surveys, — we  have  for  its  position: — 

Stake  on  Lake  La  Hache,  lat.  52^  00'  53". 
'*  *'  "  long.  121°  16'  35". 
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Thence  to  Barkei-ville  by  our  own  Survey,  with  prismatic  compass 
and  wheel  measurement — courses  calculated  by  latitudes  and  depai-- 
tures — the  position  of  Barkerville  was  obtained  independently  of  our 
own  and  Lieut.  Palmer's  astronomical  observations.  The  minus  or  east 
departures  were  found  to  be  in  excess  of  the  plus  or  west  departures 
by  just  six  miles,  giving  us  as  the  longitudde  of  Barkerville  121**  33' 
24". 

Its  latitude  by  a  series  of  sextant  observations  taken  by  myself  and 
Mr.  McEvoy  in  1885  as  53^  4'. 

This  position  agrees  very  closely  both  in  latitude  and  longtitudo 
with  Lieut.  H.  S.  Palmer's  determinations  from  independent  observa- 
tions, so  that  the  position  of  the  central  point  of  the  mining  region 
may  be  considered  as  satisfactorily  established  within  the  limits  of 
accuracy  required. 
Skeleton  map.  Triongulation, — The  diagram  on  the  opposite  page  shows  the  tri- 
angulation  framework  of  the  Cariboo  District  Map,  with  primary  and 
calculated  triangles. 

By  the  old  steamer  and  waggon  i^oad  i-oute,  followed  by  us  into  the 
country  in  the  working  season  of  1885,  Barkerville,  the  trading  centre 
of  the  mining  region,  was  reckoned  to  be  distant  from  Victoria  550 
miles. 


Distances 


Communications. 

The  following  table  of  distances  by  steamer  and  waggon  road  route 
is  compiled  from  Williams  Directoiy  of  British  Columbia,  1885,  p.  243  : 

From  Victoria  to 


QQ 

i 

1 

1 

3 

II 

go 

1 

|l 

s 

1 

3  > 

Miles. 

Mips. 

Mil's. 

Mil's. 

Mil's. 

Miles. 

Miles. 

Mil's. 

Miles. 

Mil's. 

Mil's. 

Miles. 

i5 

40 

41 

•  1« 

67 

2f 

80 

26 

132 

60 

35 

12 

Total... 

76 

115 

156 

175 

232 

255 

2^5 

311 

4i8 

603 

538 

550 

By  the  old  Douglas  route,   used  before  completion  of  the  waggon 
road : — 


S  Clinton.  Soda  Creek.  Quesnel.  Stanley,         Barkervi 

,    Miles*  Mihft'  MU^t.  Mifea,  Milea. 

47  179  239  274  286 
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DIAGRAM  OF  TRIANQULATION  POINTS  IN  CARIBOO  DISTRICT. 
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jRoad  and  Trail  Distances. 
The  following  is -a  table  of  distances  obtained  with  the  wheel : — 

GOING  EASTWARD  FROM  QUB8NEL  (H.  B.  CX>'8  COmer)  TO — 

Miles. 
Four-mile  Creek 3.8 

Wallace's  Rancbe 13.3 

Bohannon's,  Cottonwood 20.0 

Cottonwood  Ranche 21.5 

Boyd's  **  Cold  Spring  House  " 25.2 

Beaver  Pass  House .• 38.3 

.Manley  PostOflSce 44.8 

Kagle  Creek  Bridge 47.5 

Barkerville 56.5 

GOING  SOUTH-BAST  FROM  BABKBRVILLE,  VIA  SAW-MILL  FLAT,  TO— 

Miles. 

Grouse  Creek 4.0 

Antler  Creek  Bridge 8.0 

Porter's  (old  Antler  Town) 10.5 

Littler's  cabin,  Saw-mill  Flat 18.0 

Veith's  store,  Little  Snow-shoe 24.4 

Junction  Little  Snow-shoe  and  Keithley 27.0 

Veith  &  Borland's,  mouth  of  Keithley 82.1 

Quesnel  Forks 49 . 0 

GOING  SOUTH-EAST  FROM  BARKERVILLB,  VIA    CUNNINGHAM  CRBBK,    OVER    SNOW-6HOB 

PLATBAU,    TO^ 

MUes. 

Sharp's  cabin,  Cunningham  Creek 16.9 

Harvey's  Creek  Forks 25.3 

Veith  &  Borland's,  mouth  of  Keithley 35 . 4 


GOING  NORTH  FROM  BARKBRVILLB  ' 

Miles. 
Mosquito  Creek 6.2 

Cornish  C>eek 8.4 

Hardscrabble  Creek 10.5 

Walker's  mine  Sugar  Creek 1.5 

Geological  Field  Work. 

Method.  Daring  the  fii*8t  season,  the  method  pursued  in  regaixl  to  geological 

work  was  simply  that  of  reconnaissance,  with  a  view  to  observing  the 
accessible  features  of  the  district.  In  places  not  likely  to  be  revisited, 
all  the  necessary  geological  observations  were  completed.  Duiing  the 
second  season,  the  distribution  of  the  rocks,  and  the  mining  features  of 
the  country  governed,  not  only  my  own  movements,  but  lai'gely  the 
movements  also  of  the  geographical  party,  whose  work  was  nari*owing 
towards  completion.    A  section  was  made  fi'om  the  limestone  i*ecks  of 
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Beaver  Lake,  through  the  gold  bearing  series,  to  the  water-shed  of  the 
Cariboo  Bange  between  MitcbelFs  Lake  and  Canoe  Eiver,  ending  op- 
posite to,  and  not  far  distant  from  T§te  Jaune  Cache.  Subsequently, 
the  cbert  rocks  of  Bear  Eivor,  which  occupy  a  prominent  position  in 
Cariboo,  were  interaected  at  various  points,  and  in  different  directions. 

Quartz  ledges,  especially  those  adjacent  to  the  placer  mines,  were 
eveiywhere  noted,  and  in  many  instances  carefully  examined,  and 
sampled  for  assay. 

The  most  important  areas  in  connection  with  mining  operations 
within  tbo  district,  which  have  been  examined  in  greater  detail,  are 
indicated  by  rectangular  blocks,  outlined  upon  the  accompanying  map. 
Of  these  special  maps  have  been  drawn,  and  lithographed  on  scales,  to 
accompany  the  descriptive  details  forming  Part  II  of  the  present 
report. 


Physical  Featuhes. 

Mountains  and  Valleys. — The  relief  of  the  district  surveyed  is  shewn  Details 
upon  the  accompanying  map  by  means  of  contour  lines,  having  a  vertical  Sn?Dg.  ^^ 
intei'val  of  250  ft. ;  every  fourth  one,  accordingly,  representing  1,000  ft. 
A  heavy  contour  cai*ried  throughout  the  region  represents  a  datum- 
plane  on  a  level  with  the  mouth  of  Williams  Creek,  near  Jack  of  Clubs 
Lake,  4,000  ft.  above  the  sea.  Each  1,000  ft.  contoui*,  is  marked  by 
paira  of  dots,  for  easy  reference  to  the  datum  plane. 

A  closer  examination  of  the  features  of  the  region  under  consider-  Keiief. 
ation,  establishes  the  fact  that  the  north-westerly  trends  so  i*emark- 
able  for  continuity  and  regularity  in  the  region  of  the  upper  Columbia, 
are  here  carried  out  in  all  the  geological  and  physical  details.  The 
Caiiboo  Kange,  forming  the  north-eastern  limit  of  the  Can  boo  country, 
is  the  north-westerly  continuation  of  the  Selkirk  Bange.  The  ciystalline 
schist  or  *'  gold  belt,"  seen  on  Quesnel  Lake,  is  represented  by  similar 
rocks  on  Shushwap  Lake  and  in  Eagle  Pass. 

The  region  of  Mount  Agnes  and  Snowshoe  Plateau  is  an  expanse  ofMooot&in 
smooth  and  rounded  flat-topped  schistose  hills,  having  the  same  uni- "**■ 
form  north-westerly  trend,  and  rising  in  Cariboo  District  to  an  alti- 
tude of  a  little  over  6,000  feet.  To  the  right  and  left  of  it,  following 
the  same  trend,  ai'e  low-lying  valleys  forming  the  present  drainage 
channels  of  the  country.  These  are  occupied  by  recent  deposits.  Lying 
along  side  of  them  are  ranges  of  hills  occasionally  rising  into  mount- 
ains, which  represent  valleys  of  an  older  date,  i.  e.  synclinals,  or 
troughs  occupied  by  rocks  newer  than  the  gold-bearing  series.  The 
valley  of  Quesnel  Eiver  on  the  lefl  or  south-west  side,  is  4,000  feet  lower 
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The  gold  range,  thao  Soowshoo  Plateau;  while  the  valley  of  Bear  Biver  and  Bear 
Lake  on  the  right  or  north-east  side  is  3,000  ft.  lower  than  the  gold 
range. 

Two  remarkable  breaks  cross  the  schist  or  gold  belt,  connecting  the 
two  valleys  described.  These  valleys  are  occupied  by  streams 
characteristic  of  the  present  drainage  system,  and  by  lakes.  Cariboo 
Lake,  and  Quesnel  Lake,  extend,  or  formerly  extended,  entirely  thi'ough 
and  across  the  axis  of  the  gold  belt.  These  lakes,  and  the  low-lying 
valleys  connecting  them,  are  accompained  by  naiTow  belts  of  level  land, 
much  of  it  in  the  form  of  teiTaces  or  benches.  At  the  lower  levels  of 
the  countiy,  generally,  terraces  are  frequent.  The  smooth  rounded 
character  of  the  mountains  of  the  schist  belt  is,  however,  itself,  due  to 
the  presence  of  these  terraces  at  higher  altitudes,  and  their  continuations 
over  the  mountain  flats  and  summits,  forming  plateaus  of  which 
Snowshoe  Plateau  and  Bald  Mountain  Plateau  are  examples. 

On  the  west,  Quesnel  Eiver  valley  becomes  a  part  of  the  plain. 
Groing  eastward,  and  beyond  the  axis  of  the  Bear  Lake  valley,  the 
aspect  suddenly  becomes  alpine. 

The  reader  imagining  himself  located  upon  the  summit  of  Mt.  Agnes 
on  the  map,  sees,  in  the  acoompaning  panoramic  sketch  looking  south- 
west, that  half  of  the  horizon  embracing  the  rolling  plains  of  the  in- 
terior. Turning  around  and  looking  north-west,  he  sees  the  gold 
region  at  his  feet ;  the  alpine  region,  and  other  featurei*s  herein  de- 
scribed, beyond.  By  noting  the  horizontal  and  vertical  angles  written 
along  the  margins  of  these  sketches,  he  will  be  able  to  identify  each 
point  upon  the  map,  or  in  the  country  itself. 

From  Mt.  Barker  (six  miles  east  of  Cariboo  Lake)  looking  west,  he 
can  see  the  half  horizon  of  another  sketch,  made  to  exhibit  the  charac- 
ter of  Snowshoe  Plat^u,  and  the  ci-oss  cutting  valley  of  Cariboo  Lake. 
The  forest  covered  portion  of  the  country  ceases,  going  eastward, 
with  the  boundary  line  between  the  Mesozoic  rocks  and  the  gold  bearing 
schists — approximately  along  a  line  drawn  from  the  middle  of  Quesnel 
Lake  to  the  head  of  Swift  River — and  further  east  generally  at  alti- 
tudes above  3,000  feet. 

Thrifty  forests  exist  above  that  level  only  in  clumps,  on  sheltered 
uplands,  or  on  slopes  where  both  soil  and  shelter  are  favourable.  Such 
forests  and  clumps  of  trees  as  exist  on  the  higher  mountains  are  often 
very  atu*active  to  the  eye,  especially  on  the  plateaus  of  the  gold-bear- 
ing belt.  On  the  southern  slope  of  Mount  Mitchell,  in  the  Cariboo 
Bange,  a  handsome  forest  of  cedars  and  firs  having  an  undergi*owth  of 
Devil's  club,  rises  to  a  level  of  4,000  feet  above  the  sea. 

Perennial  snow  lies  on  the  summits  of  the  eastein  or  Cariboo  i*ange, 
eastward  of  Bear  Lake  valley,   only  between  7,000  and  8,000  feet 
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above  the  sea.  While  westwai-d,  the  surface  contour  of  the  country 
is  smooth  and  pleasing.  East  of  Bear  Lake  valley  all  the  mountain 
tops  appear  rugged,  and  snow-fields  are  common  and  extensive, 
frequently  terminating  in  glaciers,  which  descend  to  a  level  of  5,000 
feet  above  the  sea. 

Three-fourths  of  the  territory  of  the  Cariboo  map  lies  above  the 
3,000  feet  contour.  Snow  lies  on  the  ground  above  that  altitude  for 
four  months  in  the  year.  Quesnel  Lake  is  closed  by  ice  from  Novem- 
ber to  March. 


Geology  of  Cariboo  District. 

Approaching  the  Caiiboo  country  fi-om  Ashcroft  on  the  Canadian  Approach. 
Pacific  Railway,  the  traveller  passes  over  a  region,  extending  fi-om 
O&che  Creek  to  Clinton,  of  chert  rocks  and  limestones,  which  have 
yielded  fossils  of  Carboniferous  age,*  and  which  occupy  the  plateau 
in  parallel  undulations  between  the  Socky  Mountains  and  the 
Coast  Eanges.  Passing  over  the  plateau  of  the  "Green  Timber,"  these 
undulations  are  seen  to  have  been  completely  buried  in  places  by  a 
series  of  Tertiary  clays,  sands,  and  gravels,  capped  by  volcanic  matter, 
and  covered  by  drift  of  glacial  origin  and  date.  Underneath  the  Tertiary, 
represented  by  the  gravels  and  volcanic  matter  of  the  Green  Timber, 
are  clays  and  lignites.  These  have  usually  been  found  to  be  restricted  to 
narrow  basins  scattered  over  the  plateau  of  the  Coi*dillera,  and  have 
yielded  fossils  of  Miocene  age.f 

Leaving  the  waggon-road  at  the  150-mile  house,  we  reach  the  south- 
west corner  of  the  Cariboo  Map  on  Guy's  mountain,  at  2,500  feet  above 
the  sea,  being  one  of  the  undulations  mentioned.  It  is  composed,  like 
piany  of  the  Clinton  and  Hat  Ci-eek  mountains,  of  limestone. 

Descending  from  Guy's  Mountain  into  the  valley  of  Beaver  Lake,  at 
the  low  level  of  2,200  feet  above  the  sea,  we  see  benches  skirting  the 
hill-sides,  and  beneath  the  gravels  seen  in  these  benches,  throughout 
the  region  of  Cariboo,  are  found  at  the  lowest  levels,  occasional  crop- 
pings  of  the  lignites  of  the  middle  Tertiai-y.I 

Having  thus  entered  our  field  of  survey  at  its  nearest  point  to  the  FormatwnB 
Canadian  Pacific  Bailway,  and  Cariboo  waggon-road,  we  are  prepared 
for  the  transition  from  the  formations  heretofore  examined,  to  those 
now  to  be  descnbed. 

^Reports  of  Dr.  belwyn  and  James  Riohardaon,  1871-72,  pages  56-62 ;  and  of  Dr.  O.  M  Dawson, 
1875-1876-77. 

t  Beports  of  Dr.  0.  M.  Dawson  for  1876, 1876,  and  1877. 

t  The  fossils  obtained  nearest  to  this  locality  are  from  Qaensel  Month,  described  in  Dr. 
Dawson's  Report  for  1875-76.  The  nearest  lignite  is  at  Boyd's  Cold  Spring  hoose,  on  Lightning 
Creek,  a  little  abore  its  janotion  with  Swift  Riyer,  mentioned  in  the  Report  of  1876. 
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Exclusive  of  the  superficial  deposits,  the  rocks  met  with  in  the  Cai-i- 
boo  district  may,  according  to  our  present  knowledge  of  them,  be 
classed  as  follows  in  descending  order : — 

Pre-glacial  gavels,  Pliocene? ) 

Basalts >  Cainozoic. 

Clay-sbales,  etc,  with  lignite,  Miocene J 

Quemd  River  Beds,  argillites,  agglomerates,  etc  )  -m^^^-^:^ 
In  part  at  least  Lower  Cretaceous J  mesozoic 

Bear  River  Bedt,  Limestones,  cherty  quartzites  1 

and  beds  of  volcanic  matarials,  probably  in  part  [•Palseozoic  (Upper.) 

Carboniferous i 

Cfen6oo5c;i«te,rocksmoreorlefl8 completely  crys-  )pai,eozoic  (Lower.) 
tallme,  of  very  varied  character /   *«^*"'^  v^^"'^*'/ 

Quemd  Lake  QrystaUine  Series }- Archaean. 

Granites  and  granitoid  rocks. 

Ebcbnt. 

VaUeyand  The    low-lying  valleys  of  Beaver  Eiver,  Quesnel  Eiver,  and  Bear 

depoflits.  Eiver,  and  the  higher  valley  of  Willow  Eiver,  are  observed  to  have 

flats,  which  are  frequently  a  mile,  to  two  miles,  in  width.  Still  higher 
lying  meadows  than  those  of  Willow  Eiver,  are  found  in  places  on 
nearly  all  the  tributary  branch  es,  at  vai'ious  altitudes.  Usually  these 
occui'  where  the  configuration  of  the  country  has  led  to  the  forma- 
tion of  basins  in  the  interrupted  descent  of  the  streams.  The  recent 
deposits  of  these  valleys  are  indicated  by  a  yellow  coloring  on  the 
map. 

The  material  of  the  recent  deposits  consists  of  the  ordinary  thin 
stratum  of  humus,  or  loam,  overlying  very  extensive  bodies  of  sand, 
and  gitivel.  The  latter  were  washed  down  from  higher  deposits  of 
gravel  and  pediments  of  an  older  date,  and  were  bedded  in  the  flats  by 
the  present  streams, 
goii.  A  soil  that  would  be  classed  as  good  agidcultural  land,  extends  over 

the  low  or  level  portions  of  the  hills  and  plateaus,  yielding  excellent 
crops  of  grass.  Indeed  no  better  grazing  country  can  be  found  than 
the  mountain  meadows  of  Snowshoe  and  Bald  Mountain  plateaus  in 
^  July,  August,  and  September.  These  meadows  situated  at  altitudes 
from  3,000  to  6,000  feet,  afford  opportunities  for  summer  grazing  in 
in  connection  with  a  varied  agricultui*e,  and  the  wintering  of  cattle  at 
lower  levels. 
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Post  Tertiary  and  Tertiary. 

The  formations  of  the  Post  Tertiary  and  Tertiary,  are  unimportant 
as  to  area  covered,  since  such  areas  ai*e  usually  otherwise  colored  to  re- 
present the  undBrlying  rocks.  These  formations  are  6upei*ficial  in 
character.  Where  rendered  important  by  their  product  of  gold,  and 
occurring  in  the  form  of  narrow  belts  of  gravels  accompanying  the 
valleys  of  streams,  they  ai*e  indicated  by  hachures  in  red  on  the  map. 

But  in  point  of  fact  the  entire  surface  of  the  country  is  covered  by 
Post  Tertiary  detritus,  blending  into  still  older  gi*avels  partly  Tertiary, 
of  as  great  or  greater  economical  importance.    All  these  gravels  will' 
be  appi*opriately  considered  and  delineated  in  connection  with  the 
details  of  mining  as  shown  upon  the  mining  maps. 

The  volcanic  rocks  of  Tertiary  age,  which  are  so  widely  disti'ibiited  Volcanic, 
elsewhere  over  the  plateau  of  British  Columbia,  were  noted  only  at 
two  points  within  the  area  of  the  Cai'iboo  map,  viz. :  on  the  noi*th 
arm  of  Quesnel  Lake,  (in  association  with  Tertiary  gravels),  and  at 
Guy's  Mountain.  In  both  cases  they  cover  limited  areas.  The  lignite  Lignite, 
clays,  although  present,  can  be  seen  only  in  localities  situated  near  the 
bottom  of  the  lowest  valleys,  and  are  usually  covered  or  hidden  by  the 
Tertiary  and  post  Tertiary  gravels.  They  represent  a  notable  feature 
in  the  drainage  of  the  country  related  to  middle  Tertiary  histoiy,  and 
will  be  further  referred  to  in  that  connection. 

Mesozoig. 
Quesnel  River  Beds. 

A  large  area  which  can  be  definitely  referred  to  the  lower  Cretace. Foothills, 
ous,  accompanied  by  an  older  series  of  rocks,  (which  may  be  Jurassic,) 
is  delineated  by  a  green  coloring,  occupying  the  trough  of  Quesnel 
Eiver  valley.    They  cover  the  entire  lower  and  left  hand  margin  of 
the  Cariboo  District  map. 

This  belt  is  crossed  in  travelling  from  Beaver  Lake  to  Quesnel 
Forks,  and  thence  to  Kangaroo  Creek — along  the  usual  travelled  trail 
from  the  150-mile  house  to  the  mines.  It  has  an  average  width  of 
sixteen  miles,  within  the  area  of  the  map.  All  along  Quesnel  Siver 
and  at  Cedar  Creek  on  lower  Quesnel  Lake,  this  formation  has  yielded 
auriferous  gi*avels.  These  were  the  first  "  pay  gravels  "  discovered ; 
and  the  first  to  be  profitably  mined  in  the  Cariboo  country. 

The  pi'evailing  habitus  of  the  series  is  that  of  mixed  volcanic  andyoicanio 
sedimentary  rocks.    Massive  beds  succeed  each  other  with  great  regu-  J°<«menury 
larity.    The  dip  is  flattish  rather  than  steep,  but  frequently  at  agi*eater  "**^'- 
angle  than  45  degrees.    Their  strike  corresponds  with  the  general 
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trend  of  the  formation,  which  is  that  of  the  troughs  and  ridges  gene- 
rally. 

The  limits  of  the  formation  are :  along  Beaver  River  valley,  on  their 
soath-west  side ;  and  along  a  line  from  Upper  Swift  River  to  Spanish 
Lake  valley  on  the  north-east  side.  The  latter  boundary  extends  in  a 
north-westerly  direction  to  Lightning  Creek,  below  the  Bonanza  mine, 
where  it  forms  Red  Cafion  of  Lightning  Creek  between  the  Bonanza 
and  Boyd's  Cold  Spring  house.  Tn  the  opposite  or  south-easterly 
direction,  it  continues  to  Quesnel  Lake,  striking  the  Lake  a  few  miles 
above  Lynx  Peninsula.  Thence  eastwaixl  it  forms  the  south  shore  of 
Quesnel  Lake. 

The  hills  composed  of  these  rocks  are  much  lower  than  those  of  the 
underlying  gold  bearing  schists,  on  the  north-east.  Their  surface  is 
rough  and  craggy.  Tiees  appear  to  have  a  precarious  footing.  In  a 
large  area  on  the  south-side  of  Quesnel  River  the  winds  and  fires 
together  have  prostrated  most  of.  them  before  attaining  any  consider- 
able size.  In  the  valley  of  Hazeltine  Creek,  however,  the  soil  deHv<:d 
from  this  formation  is  deeper,  and  the  forest  is  luxuriant.  The  hills  in 
general  have  a  characteristic  even,  flattish  surface  contour.  They  can 
be  recognized  from  a  distance  as  belonging  to  the  formation  of  the 
trough  of  Quesnel  River  valley.  Generally  they  are  from  two  to  three 
thousand  feet  lower  than  those  of  the  gold  schists. 

They  were  examined  at  several  places  on  Cottonwood  Canon ;  be- 
tween the  Cottonwood  Ranch  and  Hixon  Creek  trail-crossing ;  at  the 
Donaldson  Bridge  in  the  Canon  of  the  Quesnel  ten  miles  above  Quesnel 
mouth ;  at  \Vallace*s  Mountain,  and  on  the  dividing  ridge  between 
Quesnel  and  Cottonwood  Rivers  ;  at  Morehead  Creek ;  and  at  several 
places  along  the  south  fork  of  Quesnel,  as  well  as  on  the  north,  and 
on  the  shore  of  Quesnel  Lake.  Mr.  McEvoy  noted  them  along  his  track- 
sui'vey  from  Quesnel  Forks  to  Quesnel  Mouth. 

There  is  a  lithological  resemblance  throughoutof  the  rocks  of  the  above 
named  localities',  as  shown  by  the  specimens  collected,  which  testifies 
to  a  history  distinct  from  anj'thing  elsewhere  obsei-ved  in  the  district. 

Among  them  were  found  the  characteristic  conglomerates  of  the 
"Shasta  Group."  The  cementing  material  is  often  a  brownish,  or 
greenish  mass.  From  conglomerate  to  breccia,  with  the  same  cement- 
ing material,  they  pass  into  a  compact  rock,  consisting  of  the  cement- 
ing material  alone.  Sometimes  this  is  crystalline,  and  in  massive  beds, 
less  frequently  thinly  bedded.  Of  the  mineral  ingi*edients  aside  firom 
hornblende  and  felspar,  the  crystalline  varieties  are  frequently  fine  in 
grain,  and  not  readily  determined  without  the  microscope. 
Motamorphism  These  rocks  have  been  subjected  to  considerable  metamorphism. 
In  small  outcrops  it  is  often  difficult  to  recognise  any  definite  strike  or 
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dip,  jointage  and  cleavage  planes  being  more  prominent  than  those  of 
bedding.  In  the  larger  exposures  the  latter  can,  however,  generally 
be  detected. 

The  bulk  of  the  strata  constituting  the  group  are  clearly  the  result 
of  sedimentary  deposition,  while  others  are  as  clearly  of  contempo- 
raneous volcanic  origin,  both  molten  and  fragmental. 

Fossils  were  collected  on  the  south  shore  of  Quesnel  Lake,  near  Cretaceous?. 
Hazeltine  Creek  ;  and  at  Big  Wheel  Fiat,  two  miles  below  the  outlet  of 
Quesnel  Lake.  Of  three  species  collected,  two  appear  to  be  unde- 
scribed.  The  thiixi  is  the  well-known  Aucella  FiocMi,  of  Gabb,  indicat- 
ing the  horizon  as  probably  equivalent  to  the  upper  part  of  the  Shasta 
group  of  California. 

By  reference  to  the  accompanying  section,  it  will  be  seen  that  there  iwckneM. 
is  a  great  thickness  of  these  strata  o^^er lying  some  that  are  aui-iferous, 
southwai-d  of  Quesnel  Eiver ;  and  that  these  latter  come  to  the  surface 
mostly  along  that  stream,  and  northwai^d  of  it. 

Seasons  for  supposing  that  Jurassic  rocks  may  be  represented  in  the 
district,  exist  in  the  occun-ence  of  slaty  and  certain  other  beds 
observed  immediately  below  these  holding  fossils,  on  the  south  shore  of 
Quesnel  Lake ;  and  in  similar  slaty  beds  obsei*ved  a  little  above  the 
Falls  of  the  South  Pork  of  Quesnel  Eiver,  near  Quesnel  Forks.  The  •Jurassic? 
latter  consist  of  soft  and  perfectly  black  carbonaceous  slates  of  a 
character  also  observed  in  some  of  the  beds  in  the  Canon  of  Lightning 
Creek.  These  slates  differ  from  those  of  the  older  gold  schists  in  pos- 
sessing no  perceptible  crystalline  ingi'edients. 

The  placer  mining  carried  on  between  the  outlet  of  Quesnel  Lakepi^c^,  niining. 
and  the  town  of  Quesnel  Forks,  owes  its  wealth  of  gold  to  the  rocks 
described.  If  any  rocks  of  Jurassic  age  occur  here  they  may  be  sup- 
posed to  come  to  the  surface  unconformably  with  the  Cretaceous. 
Becent  published  evidence  indicates  that  the  rocks  holding  Aucella 
Piochiij  which  have  been  referred  to  the  Neocomien,  may  be 
as  new  as  the  Dakota  group. 

We  have  here  a  repetition  of  gold-bearing  rocks  exhibiting  in  sevei*al  ^"^^'ugj^ 
particulars  conditions  peculiar  to  the  foot-hills  of  the  Sierra  Nevada, 
in  California,  viz:  the  occurrence  of  the  Shasta  group  of  Shasta 
county,  with  an  Aucella  allied  to  that  chai*acteristic  of  the  gold-bearing 
shales  in  Mariposa  county,  on  which  the  geological  position 
of  the  California  gold-bearing  shales  has  been  based  \  the  association  * 

with  Carboniferous  limestones,  in  Shasta  and  Sierra  counties,  and 
again,  the  fonnation  in  which  these  fossils  occur  flanking  a  higher  range 
of  crystalline  schists,  containing  no  fossils,  but  intimately  associated 
with  adjacent  older  ciystalline  and  granitic  rocks,  in  Cariboo  District, 
as  in  the  Sierra  Nevada. 
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Upper  Pal^seozoic. 
Bear  River  Limestone  and  Cherty  Series, 

Allusion  has  been  made  to  the  geological  position  of  the  small  patch 
of  limestone  and  associated  i^ocks  seen  at  Gay's  Mountain,  in  the 
south-west  coimer  of  the  Cariboo  map.  This  is  supposed  to  be 
identical  with  the  Carboniferous  limestone  of  Cache  Creek  and  other 
localities. 

Leaving  the  limestones  of  Guy's  Mountain  and  the  Quesnel  Eiver 
i-ocks  just  described,  and  continuing  our  route  in  a  north-easterly- 
direction  along  the  line  of  section  marked  upon  the  map — ^which  cuts 
across  these  different  formations  nearly  at  right  angles — we  ascend  to 
the  plateau  of  the  gold  bearing  schists,  commonly  known  as  the  ''Slate 
Belt,"  near  its  north-eastern  boundary  on  Bound  Top  Mountain. 
The  usual  route  of  travel  is  a  little  to  the  right  of  our  imaginary  line, 
following  the  western  shore  of  Cai*iboo  Lake  and  the  valley  of  Swamp 
Biver  as  far  as  Harvey  Creek,  where  it  ascends  Snowshoe  Plateau,  to 
our  line  of  section. 

Standing  on  Bound  Top,  and  facing  north-east,  we  look  across  the 
second  geological  valley  or  trough,  described  as  an  existing  valley, 
viz.,  that  of  Beai'  Lake,  and  Upper  Swamp  Biver.  On  Swamp  Eiver 
again,  there  is  an  immense  white  cliff  of  limestone,  in  a  mountain 
rising  opposite  Harvey  Creek,  a  thousand  feet  above  the  valley.  Similar 
white  cliffs  of  limestone  are  seen  to  the  eastwai*d  and  northward, 
within  a  radius  of  160  degrees,  as  far  as  the  eye  can  reach,  for  fifty 
miles,  on  both  sides  of  the  Bear  Biver  valley,  embracing  generally  the 
formation  coloured  grey  upon  the  map. 

This  formation  is  remarkable  not  only  for  its  limestones,  but  for  its 
cherty  rocks,  and  differs  in  these  respects  from  any  other  in  the  dis- 
tinct. Among  the  chert  rocks  are  occasional  beds  of  volcanic  origin, 
and  limestones  do  not  always  accompany  the  cherts.  The  formation 
was  intersected  at  many  different  points,  and  traveraed  in  many 
different  directions,  before  its  identity  and  continuity  could  be  ascer- 
tained. In  contrast  with  the  crystalline  schists  of  the  gold  belt,  none 
of  the  characteristic  crystalline  rocks  are  to  be  found  init.  To  this,  some 
of  the  limestones  ai*e  an  exception.  The  rocks  in  general  ai*e  more 
compacted  and  more  altered  than  those  of  the  Mesozoic  area  of  Ques- 
nel Biver.  It  fonns  pai't  of  several  distinct  ranges  of  mountains ; 
amongst  which  the  Two  Sisters  (6,800  feet  above  the  sea)  ai*e  the 
highest  in  the  vicinity  of  the  gold  region,  being  exceeded  in  height 
only  by  the  alpine  peaks  of  the  Cariboo  Bange ;  the  culminating  points 
within  the  area  of  this  formation  averaging  about  the  same  height  aa 
those  of  Snowshoe  and  Bald  Mountain  plateaus,  in  the  auriferous  belt. 
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On  the  north-east  side,  the  boundary  of  the  formation  is  near  the 
Tv^estern  foot  of  the  Cariboo  Bange,  at  the  lowest  levels  of  the  Bear 
Siver  basin.  The  south-western  boundary  is  not  so  distinctly  marked 
by  physical  featurers.  It  rises  to  the  same  heights,  and  in  many 
places  coalesces  with  the  gold-bearing  schists,  on  the  flanks  of  promin- 
ent mountains  of  its  own,  or  of  schist  formation. 

From  Swamp  Eiver,  at  a  point  a  few  miles  above  the  junction  of  Boundaries. 
Hai'vey  Creek,  the  line  between  it  and  the  gold  schists  crosses  over  the 
northern  slope  of  Round  Top,  and  continues  thence  westwaiti  to  the 
Great  Bend  of  Cunningham  Creek  without  having  given  rise  to  any 
decided  bounding  valleys  of  ei'osion.  From  the  last  mentioned  point 
continuing  westward,  it  keeps  close  to,  without  precisely  following, 
another  north-westerly  trending  chain  of  valleys,  represented  by  the 
Cunningham-Antler  Pass  Creek,  a  tributary  of  Cunningham  Creek, 
and  by  a  portion  of  Antler  Greek,  Pleasant  Yalley  Creek,  Sugar  Creek, 
Valley  Creek  and  Willow  River. 

It  is  thirteen  miles  in  width  opposite  Bai'kerville  and  above  Beai'  Width. 
Liake.    It  widens  towaixis  the  noi*th-west,  and  nari*ows  in  the  opposite 
direction  to  ^ve   miles  and  a  half  at  the  head  of  the  North  Arm  of 
Quesnel  Lake. 

In  appearance  the  mountains  of  this  formation  are  generally  smooth.  Aapeei. 
On  the  summits  and  higher  slopes  they  are  bald  and  grass  covered. 
They  show  a  brown  colouring  of  soil,  visible  from  a  distance  of  many 
miles.  Their  outlines  show  an  intimation  of  i*ocky  ribs,  more  appar- 
ent than  in  the  mountains  of  the  gold  bearing  schists.  At  the  same 
time  their  regularity  sets  off,  and  in  rounded  and  graceful  curves  con- 
trasts with  the  rugged  peaks  of  the  Cariboo  range  beyond.  Their 
lower  slopes  and  foot-hills  are  covered,  in  all  favorable  places,  by  dense 
and  luxuriant  forest. 

The  rocks  of  this  formation  were  examined  at  Wiley's  Mountain, 
at  the  head  of  Sugar  Creek,  at  the  Two  Sistera  Mountains,  at  points 
along  the  trail  from  Barkerville  to  Beai*  Lake,  at  Mount  Murray, 
along  lower  Antler  Creek,  on  the  Palmer  Mountains  at  Antler-Cun- 
ningham Pass,  and  at  the  head  of  the  North  Arm  of  Quesnel  Lake. 

The  most  striking  peculiarity  of  these  beds  is  the  prevalence  of  green-  2jd*M°pei?' 
ish  cherts,  and  of  jaspeiy  silicious  rocks.    Older  volcanic  sediments 
occur  in  all  gradations  of  fragmentation^  from  breccia  to  sandstone 
and  from  sandstone  to  shale.    The  cementing  material  is  usually  of  a 
greenish  cast,  as  are  the  rocks  themselves,  when  compact. 

The  degree  of  metamorphism  has  been  plainly  much  greater  than 
in  the  Mesozoic  area,  and  distinctly  less  than  in  the  area  of  the  gold 
schists.  The  limestones,  for  example,  are  only  occasionally  and  local- 
ly altered  to  a  perfectly  crystalline  condition.    Pressure  has  pi*oduced 
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in  some  instances,  that  faint  appearance  of  schistosity  which  is  pecu7 
liar  to  the  schists.  It  has  nowhere  produced  the  perfectly  crystalline 
characters  universal  in  the  schist  belt  proper. 

At  Eight-mile  Creek  Canon,  on  the  trail  from  Barkerville  to  Bear 
Lake,  along  with  other  characteristic  rocks  of  the  series,  there  are 
grey  schists  and  sandstones  more  altered  than  elsewhere  seen 
within  the  limits  of  this  formation.  It  was  first  thought  that  these 
were  older  than  the  typical  cherts  of  the  Bear  River  series.  A  tend- 
ency towards  a  crystalline  slaty  character  is  apparent  in  the  mineral 
ingredients,  which,  nevertheless,  show  distinctly  on  their  weathered 
surfaces,  their  original  fragmental  character. 

The  position  of  these  altered  rocks  is  probably  low  in  the  seiies. 
They  may  represent  transition  beds,  rather  than  the  under- 
lying gold  schists,  from  which  they  differ  in"  uniting  distinctly  frag- 
mental, with  some  of  the  characters  of  the  ciystalline  rocks.  Situated 
in  the  axis  of  the  Sisters  range,  the  lower  strata  of  which  they  repre- 
sent, a  local  raetamorphism  under  greater  pressure,  may  sufficiently 
account  for  their  aspect  as  described.  A  tendency  to  silky  folia- 
tion in  the  softer  shales  is  a  further  characteristic. 

Another  feature  notable  in  the  rocks  of  this  formation  is  theii* 
regularity  of  bedding.  The  rocks  are  often  seen  in  massive  beds,  only 
moderately  inclined. 

A  series  of  fossils  was  collected  near  one  of  the  mining  camps  on 
lower  Antler  Creek,  situated  about  three  miles  below  the  junction  of 
Pleasant  Valley  and  Antler  creeks.  Crinoids  are  preserved  in  the 
limestone,  but  unfortunately  too  imperfectly  for  determination.  Their 
rounded  forms  affoixi  only  presumptive  testimony, — along  with  the 
stratigraphic  and  lithologic  evidence — of  an  age  not  newer  than  Upper 
Paleozoic. 

The  placer  mines  of  Lower  Antler  Creek  have  derived  their  gold 
from  rocks  of  this  formation.  The  yield  has  been  sufficiently  good  to 
indicate  the  presence  of  the  precious  metals  in  their  accompanying 
veins,  in  quantities  that  render  them  worthy  of  the  attention  of  the 
prospector. 


^xial  range. 


Lower  Paleozoic. 
Schists  of  the  Cariboo  Gold  Belt. 

We  come  next  in  descending  order  to  the  gold  schists  j  a  series  of 
crystalline  rocks,  which  are  low  down  in  the  geological  scale. 

The  gold  range  of  Cariboo,  lying  between  the  two  troughs  described, 
has  an  average  width  of  twenty  miles,  from  Swift  Eiver  on  the  west. 
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to  the  two  Valley  Creeks  on  the  east ;«— or  from  Spanish  Lake,  nearer 
the  eastern  border  of  the  map,  to  the  head  of  the  North  Arm  of  Ques- 
nel  Lake. 

Its  boundaries    are :    on    the  south-west  side,    the   north-eastern  Boundarie*. 
boundary  of  the  Mesozoic  rocks  of  the  Quesnel  Eiver  series,  already 
described  in  detail;   on    the  North-eastern    side,  that  of  the  Palaeo- 
zoic rocks  last  conpidered,  along  with  which  they  form  the  mountain 
system  of  the  gold  region,  or  the  gold  range  of  Canboo. 

This  implies  a  geological  relationship.     These  gold  schists  are,  as  Apparent 
already  stated,  much  more  highly  altered  than  any  of  the  rocks  in  conformabihty 
the  Bear  Eiver  series.     Their  junction,  as  observed  on  Antler  Creek 
below  Pleasant  Valley  Creek,  exhibits,  however,  a  similarity  of  strike 
and    dip    suggestive    of  conformability.    But  the  greater  degree  of 
metamorphism  is  apparent  at  a  glance  and  is  alone  good  evidence  of  Relative  ace?, 
their  greater  age.     Their  inferior  contact  with  gneissic  and  granite 
rocks  points  to  the  same  conclusion,  and  the  presumption  is  that  they 
constitute  some    part  of  the  lower    Palaeozoic — ^perhaps    even  pre- 
Palseozoic — system. 

There  is  a  certain  individuality  in  the  appearance  of  the  gold  belt 
superficially.  The  soft  and  friable  schists  readily  decompose  under 
atmospheric  influences,  and,  there  is  consequently  a  disposition  to 
rounded  foims  in  the  outlines  of  the  hills.  Bound  Top  Mountain,  Aspect, 
dominating  Sfiowshoe  Plateau  by  some  hundreds  of  feet,  contains 
quartzite  beds,  which  have  resisted  weathering.  Mount  Agnes,  Rich- 
field Mountain,  Yank*s  Peak,  and  Cariboo  Mountain,  are  prominences 
due  to  the  ability  of  the  i*ocks  there  coming  tx)  the  surface,  to  resist 
weathering. 

The  northern  slopes  of  these  mountains  are  frequently  steeper  than  Escarpments, 
the  southern.  The  fact  is  usually  attributable  in  Cariboo  district,  as  it 
is  elsewhere,  to  the  inclination  of  the  beds,  in  connection  with  the 
eroding  operations  of  adjacent  streams,  facilitated  and  sometimes 
directed  by  the  jointage  of  the  rock.  ,  More  rarely  cliffs  may  have 
been  determined  by  lines  of  fracture  and  displacement. 

The  strike  of  the  rocks,  as  in  the  formations  heretofore  described,  is  strike, 
usually  in  the  direction  of  the  mountain  ranges.    The  entire  schist  or 
"  slate  belt "  is  furthermore  characterized  by  an  abundance  of  quartz- 
veins  ;  and  on  the  higher  mountains  these  rise  above  the  surface,  and 
generally  follow  in  direction  the  strike  of  the  slates. 

In  the  folding  to  which  the  schists  have  been  subjected — by  a  pres-  ^Jiiarta  ^fns.^^ 
sure  exerted  at  right  angle.s  to  the  trend  of  the  ranges — there  appears 
to  have  been  a  tendency  to  fractures  in  a  north-westerly  and  south- 
easterly direction. 

The  fissures  resulting  have  afforded  facilities  for  the  percolation  of 
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alkaline  and  silicioos  waters,  the  presence  and  prolonged  action  of  which 
forming  quartz,  sei-ved  as  nature's  healing  agency  of  the  fractures. 
Large  veins  are  more  frequent,  and  more  remarkable  on  the  mountain 
tops — Richfield  Mountain,  Mount  Agnes,  Mount  Bui-dolI,  etc. — ^than  in 
the  valleys. 
LithoiogioAi.  Lithologically  the  Cariboo  schists  are  altered  sediments — clays  and 
sandstones,  with  occasional  small  bands  of  limestone  and  calcareous 
shales,  comprising  popularly  the  characteristic  **  slate  i*ock,"  where 
gold  is  looked  for,  in  veins,  and  placers,  by  the  experienced  miner. 

The  "slate"  varies  from  a  black  or  bluish  shale,  cleaving,  commonly, 
in  the  direction  of  the  bedding,  to  a  more  or  less  foliated  gi*ey  or 
green  chloritic,  or  talcose  schist;  the  vai'ieties  ending  with  typical 
mica-schist.  The  latter  is  the  most  characteristic  and  most  widely 
disi-tibuted  of  the  varieties  of  the  Cariboo  "  slate." 

Bands  of  silicious  and  calcareous  ingredients  can  be  traced.  Also 
bands  of  more  or  less  decidedly  marked  mica  schist,  containing  several 
varieties  of  mica. 

In  the  gold  region,  eruptive  ix)cks  occasionally  occur  in  the  form  of 
dykes.    A  dyke  on  the  eastern  slope  of  the  Bound  Top  summit  is  of 
hornblende  i-ock.    Dykes  of  "  porphyry  "  are  not  uncommon. 
ThicknesF.  As  it  would  be  Unsafe,  where  the  rocks  ^are  so  frequently  on  edge,  to 

draw  conclusions  regarding  theii*  thickness  fi-om  any  general  section, 
however  accurate,  attention  may  be  directed  to  the  following  distances 
on  the  Cai'iboo  Map,  where  a  constant  dip  in  the  same  direction  was 
observed.  On  Williams  Creek  such  uniformity  occuro  for  five  miles; 
on  Antler  Creek,  it  occui*8  for  four  miles  and  a  half;  and  along  the  crest 
of  the  Groose  Ci-eek  Mountains,  from  Goose  Creek  to  Barkei^'s  Moun- 
tain, six  miles. 

In  Devlin's  Diggings  at  the  foot  of  the  Williams  Creek  section,  and 
again  at  Mink  Gulch  above  Richfield,  the  attitude  is  vertical.  Above 
these  points  are  seen  the  usual  gentler  northerly  dips.  There  is  prob- 
ably a  repetition  of  beds  on  Williams  Creek,  such  as  is  indicated  on 
that  part  of  the  genei*al  section  corresponding  to  it. 

In  that  part  of  the  section  coiTesponding  to  the  crest  of  the  Goose 
Creek  Mountains,  it  will  be  better  in  accordance  with  the  facts  to  con- 
clude that  some  beds  have  been  inverted,  than  it  would  be  to  assume  a 
thickness  of  30,000  feet.    The  total  thickness  of  the  schists  is  pi-obably 
as  has  been  indicated  on  the  section,  fi-om  five  thousand  to  eight  thou- 
sand feet. 
Sohist^beit  and     In  delineating  the  schist  belt,  two  shades  of  coloring  are  used :  that 
cryJfaiiine.      of  the  main  body  (Payne's  Grey)  representing  the  gold  schists  on  the 
older  rocks.      north  and  west;   and  that  of  the  more  highly  crystalline  area  to  the 
southeast,  exhibited  on  the  Nortli  Fork  of  Quesnol  River,  and  again 
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along  the  shores  of  the  North  Arm  of  Que.snel  Lake,  which  is  repre- 
sented by  a  lighter  shade  of  the  same  color. 

These  two  areas  possess  certain  i*ocks  and  other  chai*actenstics  in 
common.  Others  are  peculiar  to  each.  The  more  crystalline  of  the 
schists  characteristic  of  the  gold  region  occur  also  in  the  eastern  area, 
in  association  with  coai*8or  crystalline  felspathic  and  quartzose  ingre- 
dients. In  the  western  area  no  gi*anitic  or  gneissic  rocks  are  any- 
where found  in  place.  In  the  eastern  area,  on  the  other  hand,  the 
Mount  Stevenson  gi*oup  of  mountains  is  a  gi»anitic  core  of  the  highly 
crystalline  series. 

The  characteristic  rocks  of  the  western  and  eastern  areas  re- 
spectively, are  seen  in  close  proximity  at  Shoal  Bay,  a  little  westward 
of  the  junction  of  the  two  Arms  of  Quesnel  Lake.  They  are  in  associ- 
ation with  each  other  at  several  places  between  that  and  the  head  of 
the  North  Arm.  They  appear  to  be  related,  and  separable  only  by 
regarding  the  more  crystalline  as  an  older  and  underlying  member, 
re-appearing  in  folds  in  the  gold  region. 

A  belt  of  the  eastern  and  older  rocks  was  recognized  on  the  North  ^i»«" 
Fork  of  Quesnel  Eiver.  Similar  coai'se  crystalline  rocks  were  ob- 
served at  Cariboo  Mountain ;  and  near  the  wing-dam  on  the  waggon 
road  between  Boyd's  and  Beaver  Pass.  They  occui*  at  other  places 
in  the  schist  belt,  where  their  presence  might  be  accounted  for  by 
folds  of  the  older  series  accompanying  the  schists,  although  it  is  im- 
possible at  pi-esent  to  tiace  such  connection  throughout  the  district. 

Among  the  rocks  of  this  eastern  ai*ea  are  granites,  gneisses,  quartz-  Resemblance  to 
ites,  and  other  of  the  characteristic  ArchsBan  rocks.    The  surface 
features  of  the   country,  although  rounded,  are  rougher  and  moi*e 
ciaggy  than  those  of  the  gold  region. 

Bocks  of  the  Alpine  Region  of  Cariboo. 

Belonging  to  the  Cariboo  Eange,  east  of  the  Bear  Lake  ti'ough,  the  i-^niMtones 
rocks  of  Mount  Mitchell  were  examined,  and  were  found  to  be  thesohista. 
same  as  the  gold  schists  of  the  western  area  above  described.    Lime- 
stones occur  in  large  masses  neai*  by,  overlying  the  schists  uncon- 
formably  and  with  their  accompanying  rocks  forming  the  crests  of  the 
range. 

The  latter  exhibit  a  contrast  to  the  schists,  in  theii*  more  rugged 
and  alpine  character,  as  well  as  in  their  greater  regularity  and  the 
moderate  inclination  of  their  bedding. 

Neither  in  the  Cai'iboo  Bange,  nor  in  the  crystalline  region  of  which  Les^noh  in 
Mount  Stevenson  is  the  representative,  has  gold  been  found  in  quantity '^^^' 
corresponding  with  that  of  the  area  described  as  the  gold  region 
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Litbological 
resemblance?. 


proper.  And  though  gold  has  been  found  in  all  the  creeks,  and  has 
been  more  or  less  mined  on  the  easily  accessible  ones,  the  fact  re- 
mains that  it  has  not  been  found  in  profitable  quantities  in  any  other 
part  of  the  country  under  consideration,  nor  elsewhere  than  in  the 
area  of  the  folded  schists. 

The  entire  crystalline  series  of  the  gold  region  of  Cariboo  is  litho- 
logically  identical,  as  near  as  can  be  described  in  general  terms,  with 
the  rocks  of  the  Pre-Cambrian  and  Cambrian  gold  regions  of  eastern 
Canada'.  The  gneissic  and  schistose  type  of  rocks  of  the  Mount 
Stevenson  group  especially  (supposed  to  represent  the  lowest  horizon, 
on  account  of  their  association  with  gi*anite  in  a  central  and  massive 
mountain  group)  finds  litbological  representatives  in  the  Pre-Cambrian 
i-ocks  of  the  eastern  provinces  of  the  Dominion,  and  in  the  Appala- 
chian axis. 


Saccesgion  of 
formations. 


Section  from  Guy's  Mountain  to  the  Cariboo  Range. 

The  line  of  section  drawn  from  Guy's  Mountain  across  the  schist 
belt  of  the  Snowshoe  Plateau,  to  the  summit  of  the  Cariboo  Eange,  a 
distance  of  sixty  miles,  is  constructed  on  a  scale,  horizontal  and  verti- 
cal, of  two  miles  to  the  inch ;  the  base  being  sea  level.  On  it  is 
shown  the  succession  of  the  formations  represented  in  the  district ; 
their  attitude  as  seen  at  different  points,  in  travelling  across  them, 
'  and  their  thickness,  as  deduced  from  the  dips  and  distances  along 
the  line  of  section.  Its  coui'se  is  north  40^  east,  therefore  not  exact- 
ly at  right  angles  to  the  average  stiikes,  and  the  mountain  trends  of 
the  district. 


Mining-  Geology. 


Dip  and  Strike  of  the  Country-rock, 


Significance  of 
dii>8  and 
strikes. 


In  practical  importance  not  second  to  distribution,  are  the  dips  and 
strikes  of  the  several  rock-formations,  which  have  been  summarized 
in  the  accompanying  section.  In  oi-der  that  the  data  from  which  the 
section  was  drawn  may  be  further  available  to  the  miner  interested  in 
tracing  quartz  veins,  a  large  number  of  strikes  in  each  of  the 
formations  are  shown  upon  the  disti*ict  map.  All  the  bearings  are 
from  the  astronomical  meridian,  the  magnetic  meridian  being 
N.  26J^  E. 

The  general  agreement  of  the  strikes  with  the  trend  of  the  hills  and 
streams,  in  a  south-easterly  and  north-westerly  direction,  has  already 
been  mentioned.     It  is  not  difficult  to  obtain  from  the  attitudes  of 
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the  rocks  exhibited  in  the  section,  an  intelligible  idea  of  their  history 
as  off-shore  sediments  of  an  ancient  Archaean  ridge,  or  archipelago  of 
the  Cordilleran  region.  Facts  of  impoHance  to  the  quartz  minor  are 
developed  by  a  compai'ison  of  the  dips  and  strikes  of  the  rocks  on 
the  seveml  pro^table  placer-mining  creeks.  They  will  be  more 
precisely  shown  on  the  creek  maps,  which  are  on  larger  scales. 
The  positions  and  areas  of  the  several  creek  maps  are  outlined  on  the 
general  distinct  map,  along  with  other  details  which  cannot  be  shewn 
upon  the  scale  of  the  district  map. 

The  dips  and  strikes  plotted  on  the  district  map  suflSce  to  show  the 
existence  of  an  axial  line  C  D  which  marks  the  position  of  a  saddle,  or 
anticlinal  in  the  gold  slates  and  schists.  It  lies  close  to  some  of  the  pro-  Anticlinal  axis, 
minent  mountains  of  the  region,  but  seldom  strikes  through  their 
highest  points.  The  dips  on  either  side  of  it  are  usually  nearly  vertical, 
though  occasionally  they  are  nearly  horizontal,  as  if  occupying  the 
unbroken  summit  of  an  arch.  The  line  is  nearly  parallel  to  the  general 
istrike  of  the  schists,  and  equidistant  from  the  massive  limestones  of 
the  Bear  Lake -series,  on  the  north-east. 

In  tracing  a  line  of  this  description  through  a  country  where  there  is  Folds. 
a  succession  of  wavy  folds,  it  is  not  easy  to  distinguish  the  continuation 
of  the  axis  of  one  fold  from  that  of  the  next  one  m  the  series,  on  account 
of  their  frequent  interruption  by  cross  fractures,  and  by  valley  erosions. 
One  such  cross  fracture  is  indicated  by  the  dips  of  Beaver  Pass  and 
Euchon  Creek.  It  runs  in  a  north-north-easterly  direction,  and  corx-es-  Ji^^IkJ.®^^® 
ponds  with  the  course  of  one  of  the  vein  systems  of  Burns  and  Island 
Mountains.  Another  is  seen  in  the  transverse-cutting  valley  of  Swamp 
River,  Cariboo  Lake,  and  of  the  north  fork  of  Quesnel  River,  which  has 
deflected  all  the  strikes  adjacent  to  that  valley  from  their  normal  direc- 
tion. A  similar  disturbance  of  the  Mesozoic  rocks  occurred,  judging 
from  the  plotted  dips  and  strikes,  on  Quesnel  Lake  between  its  outlet 
and  the  narrows. 

A  clue  to  the  identity  of  beds,  and  accompanying  viens  on  Williams  identity  on 
and  adjacent  creeks,  is  afforded  by  the  limestone  bands.  They  occur  crfeK."^ 
.o  a  limited  extent  in  the  gold  schist  series.  In  the  folds  of  the  rocks 
'Exhibited  upon  the  general  section  of  the  country  in  a  broader  manner, 
the  limestones  are  seen  repeating  them:$elves  in  widely  different  atti- 
tudes. The  limestones  of  Jack  of  Clubs  Creek  on  the  northern  slope  of 
Mount  Agnes,  those  of  Black  Jack  Cafion,  and  of  the  lower  part  of 
Barkei*ville  on  Williams  Creek,  as  well  as  those  of  Antler  Creek,  and 
Cunningham  Creek,  similarly  repeating  themselves,  will  be  found  sus- 
ceptible of  identification,  and  correlation  by  means  of  their  dips  and 
■strikes. 
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Belated  to 
plaoen. 


Openingfl  on 
ledfes. 


Relationship  of 
veins  to 
placers. 


Differins  dips. 


Vein  fissures. 


Dip  and  Strike  of  Veins. 

Quartz  veins  are  represented  on  the  Cariboo  map  by  a  heavy 
red  line,  drawn  in  the  dii-ection  of  their  strike;  the  dip  being  indicated 
in  the  same  manner  as  that  of  the  country-rock. 

Their  general  con-espondence  in  strike  with  that  of  the  country-rock 
has  been  alluded  to.  A  glance  at  those  parts  of  the  district  map  which 
are  covered  by  the  outlines  of  the  creek  maps  will  show  the  geological 
features  beanng  on  their  continuations  through  intoi*vening  ridges  and 
approximately  their  identity  on  the  different  creeks.  Such  identity 
may  often  be  of  little  consequence  at  the  distances  in  question,  but  it  is 
noteworthy  wherever  traceable,  especially  as  it  is  found  to  have 
a  certain  relation  to  the  quantity  of  gold  in  the  placer  diggings  of 
the  vicinity. 

Early  in  the  history  of  these  mines,  attention  was  directed  to  the 
croppings  of  ledges  noticed  between  Lowhee  Creek,  Proserpine  Moun- 
tain, and  the  head  of  Grouse  Creek.  Openings  were  made  on  the 
Entei^rise  ledge  on  Lowhee  Creek ;  on  the  Bonanza,  Btack  Jack,  and 
Steadman  ledges  on  Williams  Creek ;  on  the  Wilkinson  ledge,  on  Pro- 
serpine Mountain ;  and  on  the  Dufferin  and  Fountain-head  ledges  on 
Grouse  Creek ;  all  approximately  in  the  same  line  of  strike. 

The  dotted  line  E  F  is  drawn  along  the  upper  edge  of  the  richer 
placer  diggings,  from  Eed  Gulch  via  Mosquito  Ci'eek,  Lowhee  Creek, 
Stouts  Gulch,  Williams  Creek,  Grouse  Ci'eek  and  Antler  Ci-eek  to  Cun- 
ningham Creek,  showing  a  close  enough  relation  to  the  series  of  veins 
which  ai-e  plotted,  near  the  same  line  of  strike,  to  render  additional 
details  regai*ding  them  of  interest.  The  depth  of  the  superficial  soil 
and  gravel  has  prevented  their  connection  being  actually  traced  on  the 
surface,  between  these  different  creeks.  The  testimony  of  accompany- 
ing rocks,  their  relative  position  geographically,  their  geological 
position  between^the  top  and  bottom  of  the  series  to  the  north  of  the 
axial  line  of  Mount  Agnes,  and  the  dip  of  the  ledges  themselves  are 
the  factors  throwing  light  upon  the  question  of  their  relations  on  the 
diffei*ent  creeks.  Finally  the  contents  of  the  ledges  as  given,  may  be 
investigated. 

A  compaiison  of  the  dips  and  strikes  of  the  ledges  with  those  of  the 
country-rock,  reveals  the  fact  that  while  they  agree  remarkably  in 
strike,  they  do  not  agree  in  dip.  This  fact  holds  good  in  some  of  the 
principal  ledges  throughout  the  mining  region.  The  identity  of  strike, 
and  not  of  dip,  is  readily  explained  by  the  supposition  that  the  quartz 
veins  filled  fissures  which  wei-e  influenced  in  direction  by  that  of  the 
bedding  and  the  lines  of  disturbance  during  uplift.  They  happen  to  be 
parallel  to  the  strike,   though   they  are  often    independent  of  the 
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bedding.  Veins  of  this  description  do  not  necessarily  continue 
downwai^  within  the  bedding  to  any  depth ;  though  a  coincidence  of 
the  plane  of  bedding  with  the  direction  of  the  fissure  or  vein,  doubtless 
frequently  pi'oduced  conditions  favourable  thereto. 

Among  the  series  of  veins  enumerated,  the  Island  Mountain  ledges  l|^aod 
show  a  southerly  dip,  of  from  60°  to  80°.  The  Enterprise,  Steadman,  ledges, 
and  Proserpine  ledges  are  vertical.  The  Bonanza,  Dufferin,  Fountain- 
head,  and  Nugget  Gulch,  and  Antler  Ci'cek  ledges  have  a  northerly  dip, 
of  from  50°  to  80*".  All  of  them  are  in  a  country  rock  which  has  a 
prevailing  northerly  dip.  If  they  belong  to  one  system,  a  remai^kable 
twist  would  have  to  be  accounted  for.  Elsewhere  at  Island  Mountain 
the  northerly  dips  may  very  probably  occui*  also. 

The  poreifltency  of  the  strike  of  the  principal  ledges  of  Cariboo  in  Cauae?. 
the  direction  of  the  trend  of  the  mouutain  system,  co-incident  with 
that  of  the  schists,  must  be  ascribed  to  a  common  original  cause,  that 
of  the  uplift  and  folding,   therefore   it  is  only  incidentally  related  to 
the  bedding  of  the  schists. 

Other  peculiarities  of  these  veins,  including  the  character  of  their  vein  contents, 
contents,  are  referred  to  below,  and  will  be  considered  hereafter  in 
giving  further  details  of  the  creeks. 

The  cross-vein  system  of  Burns  Mountain  is  different  from  that  last  Transverse 
described  in  general  direction,  being  north- north-easterly  and  nearly  ^ 
vertical.    The  adjacent  country  rocks  dip  to  the  south-eastward  30°, 
finding  a  parallel   to  their  strike  in  the  rocks  of  Beaver  Pass  and 
Buchon  Creek,  which  dip  to  thewestward  at  a  similar  angle. 

On  Snowshoe  Plateau  the  ledges  show  an  agreement  in  strike  with 
that  of  the  country-rock,  yet  with  notable  variations  in  dip.  The 
ledges  of  Duck  Creek,  the  North  Fork  of  Quesnel,  and  of  Spanish 
Creek  vary  from  the  country  rock  both  in  strike  and  dip. 

Distribution  of  the  Placers, 

It  is  found  that  those  parts  of  the  Cariboo  country  which  have  a  Qy^^pj^g  q^- 
record  in  placer  mining,  can  be  included  within  the  red  lines  G.  G.  and  jjj^ing  to 
H.  H.,  forming  ackcuit  with  a  diameter  of  forty  miles,  of  which  Cariboo  erosion. 
Mountain  is  the  centre.    The  periphery  is  represented  by  a  circular 
belt  of  about  ten  miles  in  width.    It  includes  the  diggings, — beginning 
at  the  north-west,  and  following  the  hands  of  a  clock, — on  Lightning 
Oi-eok,   Buchon   Creek,  Willow   River,   Sugar    Creek,  Hardscrabble, 
Slough  Creek,  Bed  Gulch,  Mosquito   Creek,  Lowhee  Creek,  Williams 
Creek,  Grouse  Creek,  Cunningham  Creek,  Harvey  Creek,  Snowshoe 
and    Keithley  Creeks,   Goose   Creek,   Duck    Creek,  Spanish    Creek, 
the  north  Fork  of  Quesnel,  Kangaroo  Creek,  Cedar  Creek,  the  south 
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Fork  of  Quesnel,  Morehead  Creek,  and  the  main  Quesnel  Eiver;  and 
covers  all  of  the  formations  described  in  the  district ;  that  of  the  gold 
schists  being  the  only  one  remarkable  for  the  wealth  and  permanence 
of  its  diggings. 

A  feature  attending  the  entire  list  of  creeks,  embracing  the  placer 
mining  country  generally,  is  the  width  and  depth  of  the  erosions 
peculiar  to  the  placer  area. 

Accumulated  wealth  in  the  form  of  placers,  is  simply  representative 
of  a  great  thickness  of  the  country-rock,  including  quai*tz- veins,  dis- 
integrated and  removed.  Its  metal  has  been  concentrated,  and  retain- 
ed, along  with  the  heavier  rocks  and  the  hai  der  gravels  which  resisted 
disintegration. 

Higher  portions  of  the  creeks,  reaching  up  into  the  mountains  or  in- 
to the  plateaus  in  their  vicinity,  within  the  placer  belt,  it  is  frequently 
obsei-ved,  have  not  proved  correspondingly  rich.  This  fact  should  not 
be  placed  in  evidence  against  the  wealth  of  ledges  not  adjacent  to  the 
richer  places,  or  outside  of  the  limits  of  the  principal  placer  belt. 
These  ledges  simply  happen  to  be  visible  where  erosion  has  not  had 
the  opportunity  to  do  its  work.  Had  the  streams  done  an  equal 
amount  of  cutting  away  and  concentration  upon  them,  there  might 
have  been  placers  in  their  vicinity,  perhaps  equally  rich.  Concentration 
by  denudation  being  thus  duly  allowed  for,  the  placer  deposits  will 
generally  prove  to  be  the  most  reliable  indication  of  the  wealth  of  the 
adjacent  ledges. 

It  is  well  understood  that  angular  boulders  and  coarse  gold  cannot 
have  suffered  such  attrition  and  hammering  as  are  incident  to  much 
travelling  in  the  course  of  a  stream  bed.  Thus  the  placer  mines  indicate 
firet,  the  belts  of  auriferous  country-rock,  the  streams  will  indicate 
the  direction,  and  the  transported  matter  itself  shows  the  distance  we 
have  to  go  to  the  ledges,  whether  large  or  small,  from  which  the  placer 
gold  was  derived.  .  They  may  justify  mechanical  exploitation  or  not, 
according  to  circumstances  peculiar  to  the  district,  such  as  transporta- 
tion, etc.,  quite  apart  from  their  character. 

The  lines  of  strike,  accompanied  by  the  axial  line  CD.,  and  the  area 
of  deep  erosions  included  between  the  lines  G.G.  and  H.H.,  furnishing 
respectively,  the  elements  of  identity  of  the  rock,  and  of  the  value  to 
be  attached  thereto  from  the  testing  of  it  by  erosion,  will  be  found  to 
contribute  materially  towards  confirming  a  judgment  from  nature's  own 
hand,  of  the  promise  of  the  ledges  on  the  different  creeks. 
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t    Quartz  Ledges  Examined. 

Williams  Greek, — Among  the  ledges  which  have  attracted  the  atten-  Quarts, 
tion  of  the  placer  miners,  and  later  of  quartz  prospectors,  in  a  few 
instances    succeeded    by  systematic    underground    mining, — ^are   the 
following,  with  their  principal  features,  and  assay  values,  as  found : — 

Proserpine  Ledge. — ^At  Wilkinson  shaft  house.  Strike  and  dip,  etc., 
not  visible  on  account  of  the  filling  up  of  the  shaft  j  supposed  to  be  in 
line  with  Mason  Avenue,  which  runs  N.  47°  W. ;  bearing  to  Bonanza  J^®j^  *^®^^®®'* 
ledge  K  43°  W.  The  strike  of  the  soft  black  slates,  taken  200  feet  west 
of  the  Wilkinson  shaft,  was  found  to  be  N.  43°  W. ;  dip  about  vertical. 
Hence  the  ledge  here  may  be  considered  as  between  beds.  Body  not 
visible.  Contents^  quai'tz,  pyrites,  ferric-hydrate,  carbonaceous  mat- 
ter, and  a  little  siderite.  The  shaft  is  50  feet  deep ;  it  was  sunk  in 
1864-66,  by  Wilkinson. 

At  the  Proserpine  shaft  house,  700  feet  east  from  last,  the  attitude 
is  about  the  same,  the  vein  dipping  S.  <  75° ;  body,  10  feet.  Contents  : 
galena,  iron  pyrites,  quartz,  chlorite,  bi^own  oxides,  and  a  Galena, 
bluish  felspai'.  An  assay  by  Mr.  Hoffmann,  of  specimen  containing 
iron  pyrites  and  galena,  in  a  gangue  of  quartz  and  chlorite,  gave  gold, 
0.787;  silver,  20.738  ounces  to  the  ton.  Another  (No.  54)  yielded  only 
a  trace  of  gold,  and  no  silver.  Pyrites  in  '*  slate  "  is  said  to  have 
assayed  very  high.    The  shaft  is  97  feet  deep.     (Filled  with  water.) 

At  a  distance  of  630  feet  W.S.W.  from  the  Wilkinson  shaft  house  is  vein  across 
the  "supposed  Steadman  Ledge,"  a  body  of  quartz  striking  east  and^^^'* 
west,  with  a  southerly  dip  of  75°.     It  is  in  slates  striking  N.  33° 
W.,  and  dipping  north-eastwaixi  <  65°;   showing  local   irregularity 
in  the  attitude  of  the  country  rock,  and  an  intersecting  vein  system. 

Steadman  Ledge,  Bichfield.  A  body  of  about  four  feet  in  width  can  be 
seen  near  the  bed  of  the  creek,  where  it  has  been  exposed  by  an  open 
cut.  Strike,  N.  48°  W.,  standing  about  vertical.  Fifty  feet  from  it  the 
slate  rock  strikes  S.  35°  E.  and  dips  north-easterly  <  70°  ;  ap- 
parently in  broken  ground,  as  a  hundi*ed  yards  above  it,  and  about  the 
same  distance  below  it  on  Williams  Creek,  the  slate  rocks  strikes  S. 
65°  B.  and  dips  northward  from  70°  to  vertical.  Contents :  A  speci- 
men sent  to  me  by  James  Eeid  in  December,  1886,  obtained  from  a  * 
depth  of  30  feet,  assayed  by  Mi\  Hoffmann^  contained  gold,  a  distinct 
trace ;  silver,  none. 

Sines  Ledge,  above  Bichfield.  Quartz  with  p^Tites  and  minei*al 
resembling  limonite.  A  body  of  quartz  several  feet  or  more 
in  width  was  sunk  upon  by  the  occupant  of  the  adjacent  cabin. 
Depth  of  shaft,  six  feet ;  body  of  ore,  four  feet ;  dii-ection  of  strike  and 
continuity  unknown.  It  is  at  the  head  of  the  profitable  placer  mining 
on  Williams  Creek.     Contained  little  or  nothing. 
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Stoufs  Gulch  Led^e^  Hydraulic  Diggings,  nqar  Barkerville.  An 
assay,  by  Dr.  Hanington  in  1876-77,  of  a  specimen  collected  by  Dr. 
Dawson,  from  a  five-feet  cross  vein,  containing  white  quartz  with  iron 
pyrites,  gave  gold,  -335  oz. ;  silver,  •131  oz.  to  the  ton. 

Bonanza  Ledge,  situated  near  the  divide  between  Stout's  Gulch  and 
Lowhee  Creek,  near  Barkei-ville.  Strike  of  ledge  N.  48°  lo  63""  W. ; 
dip  northward  <  45*"  to  60°  j  strike  of  slates  in  tunnel,  N.  65°  to  80° 
W. ;  dip  northwai-d  <  45°  to  60®.  The  above  are  repeated 
trials  at  different  places.  Taking  an  average,  that  of  the  ledge  would 
be  N.  55i°  W.,  and  of  the  i-ock  N.  72J°  W.  The  strike  of  a  large  body 
of  quartz  on  the  surface  several  hundi*ed  yai-ds  east  of  the  tunnel 
known  as  the  **  Big  Blowout,"  agrees  in  the  main  with  that  of  the 
ledge  in  the  tunnel.  It  is  plotted  on  my  track  survey  as  W.  N.  W. ; 
but  Mr,  Craib,  who  observed  instrumentally  at  my  request,  reports  its 
sti-ike,  N.  49°  W.    On  the  whole,  I  am  inclined  to  think  the  Bonanza 

Country  rock,  slate ;  showing 
Contents:  Quartz,  with 
polished  "  slickenside  "  wall,  iron  pyrites,  graphite,  etc. 

An  assay  of  south  casing  of  Bonanza  ledge  by  Dr.  Harrington 
(Eeport  of  1876-77,  p.  477),  gave  gold,  -064  ounces;  silver,  -023 
ounces  to  the  ton ;  of  north  casing,  only  traces  of  gold  '^  and  of  blue 
quartz  containing  slaty  matter,  only  traces  of  gold. 

Specimens  received  at  the  Survey  Office  in  1878,  containing  white 
quartz,  pyrites,  and  some  carbonaceous  matter,  gave  gold,  -554  ounces 
($11.45)  ;  silver,  -335  ounces  to  the  ton.  It  had  been  reported  as  con- 
taining $90  (Eep.  1876-77,  p.  478). 

Ml*.  Forrest  states  that  this  rock  was  assayed  in  1878,  and  was  repoi*ted 
to  contain  $90  a  ton,  but  that  subsequently  the  assays  were  reported 
eiToneous.  Mr.  Hai^per,  who  worked  some  tons  at  Nason's  Mill,  claimed 
that  it  paid  $3  to  $4  a  ton,  but  did  not  get  gold  enough  to  make  a  bar. 
No  rock  from  the  Bonanza  was  cioished  in  Riotte*s  time,  beyond  test 
samples. 

A  tunnel  several  hundred  feet  in  length  strikes  the  ledge  55  feet 
below  the  surface,  and  a  shaft  from  its  inner  end  50  feet  deep,  shows 
the  ledge  to  a  depth  of  105  feet  below  the  suiface.  Counting  in  the 
side  stringers  it  is  estimated  to  be  22  feet  in  width.  Some  galena  is 
found  in  the  hanging  wall ;  in  the  foot  wall  the  ore  is  all  pyrites. 

Home  Rule  Ledge,  Barkerville  Mountain,  half-a-mile  west  of  lo^er 
end  of  Barkerville.  The  opening  on  this  ledge  is  a  hole  less  than  ten 
feet  wide  and  deep,  leaving  the  sti'ike  and  dip  uncertain.  Mr.  Dooley, 
the  first  locator,  considered  it  as  running  east  and  west.  Mr.  0*Neil, 
subsequently  owner,  considered  it  as  running  north  and  south,  basing 
his  conclusions  on  appearances  in  the  opening.    These  would  indicate 
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a  ledge  of  about  five  feet  in  width,  dipping  oast  <  80*^,  having 
porphyry  in  the  foot  and  hanging  walls.  There  is,  however,  a  stringer 
of  quartz  extending  through  this  poi7)hyry  in  an  easterly  and  westerly 
direction,  dipping  S.  75°,  which  may  represent  the  Dooley  ledge. 
At  a  distance  of*  250  feet  south  of  Mr.  O'Neil's  opening  there  is  a 
body  of  mineralized  quartz  from  five  to  six  feet  in  width,  striking  N. 
41°  E.,  and  dipping  north-westerly  <  80°.  Twenty  feet  to  the  east 
of  that  there  is  a  confused  body  of  quartz  separated  from  it  by  por- 
phyry. In  a  southerly  direction  from  the  Home  Kule  opening,  Mr.  O'Neill 
found  other  similar  croppings  between  these  and  the  mouth  of  Stout's 
Gulch.  Contents :  i  ron  pyrites,  liraonite,  and  galena;  yellow  earthy  oxides, 
ferric  hydrate,  accompanying  pitchy  looking  limonite.  In  places  along 
with  galena,  also  a  reddish  brown,  a  yellow,  and  a  white  oxide.  The  l^o^  sulphide 
principal  characteristics  of  the  Home  Rule  is  its  abundance  of  mineral 
in  the  shape  of  galena,  limonite,  pj'^rites,  and  their  oxides  ;  in  which 
respect  it  is  not  excelled  by  any  ledge  seen  by  me  in  the  district.  An 
assay  by  Hoffmann  of  a  specimen  containing  an  association  of  galena, 
iron  pyi'ites  and  limonite,  gave  gold,  -020  ounces;  silver,  6'5()2  ounces 
to  the  ton. 

Dooley  Ledye^  an  easterly  extension  of  the  last.  Mr.  Doolcy's  prin- ProbaWy 
cipal  opening  is  about  500  feet  east  of  the  Home  Rule  opening,  and  ^**'* 
the  body  of  quartz  disclosed  strikes  N.  75®  W.,  dip  S.  <  70"* ;  width, 
three  feet.  It  does  not  show  as  much  mineral.  What  there  is  resembles 
that  of  the  Home  Rule  opening,  except  in  lesser  degree  of  decomposi- 
tion. The  country  rock  in  the  vicinity,  a  spotted  slate,  strikes  N.  80° 
W.,  and  stands  vertical..  Probably,  on  further  development,  the  ledge 
will  be  found  to  run  with  the  slate.  On  the  brow  of  the  hill,  back  of 
Sincox's  dwelling,  the  latter  strikes  N.  75°  W.,  and  dips  N.  <  75°. 

Sergeant  Lindsay  Ledgt^  Richfield  Mountain.  Sti*ike  of  main  ledge, 
N.  69°  to  76°  W. ;  side  ledge,  N.  81°  W.  Width  of  main  ledge,  4^  feet ; 
side  ledge,  2J  to  5^  feet.  The  main  lodge  dips  S.  <  50°,  and  the 
side  ledge  is  vertical.  These  two  bodies  form  a  single  ledge  at  the  foot  y^j^^g  ^^.^^^ 
of  the  hill,  (where  the  ledge  has  been  opened),  and  diverge  at  a  email  *>*^*'  pyrites, 
angle  to  the  westward.  Country  rock,  grey  slate,  with  an  apparently 
fiattish  dip.  It  has  a  cleavage  striking  S.S.B.,  dip  easterly  <  60°, 
Great  bodies  of  similar  quartz  crop  on  all  sides  near  this  ledge,  and 
show  a  continuance  in  many  different  directions  by  smaller  croppings. 
Contents :  quartz  with  ferric  hydrate  and  a  little  pyrites.  A  uniformly 
whitish  barren-looking  quartz,  occasionally  fragmental,  and  showing 
brown  iron  oxides  in  bands.  Assay  by  Hoffmann  yielded  gold  a  trace ; 
silver,  1*808  ounces  per  ton. 
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Lawhee  Creek, 

Enterprise  Ledge,  IJ  mile  west  of  the  Bonanza  watershed.  Close  to 
it  on  the  west,  and  parallel  to  it  in  coarse,  is  Jack  Pinkerton's  ledge 
so  similar  in  attitude,  body  and  other  characteristics  that  it  might  be 
described  as  a  repetition  of  the  Enterprise.  Strike  of  Pinkerton  ledge, 
N.  59°  W. ;  dip  northerly  <  85°  ;  width,  nine  feet.  The  ledge  is 
about  200  feet  fi*om  the  Entei*prise ;  both  striking  with  the  slate,  which 
dips  however,  S.  70®.  They  cross  Lowhee  Creek  about  2,000  feet 
below  the  Victoria  upper  shaft  house,  which  would  strike  near  the 
position  of  the  Ralph  ledge,  on  Barkerville  Mountain.  The  countiy 
rock  is  finely  laminated  chloritic  slate. 

Strike  of  Enterprise  ledge,  N.  62**  W.  vertical ;  body  eight  to  ten 
feet.  These  ledges,  accoi*dingly,  do  not  appear  to  lie  in  the  extension 
of  the  Cariboo  or  Bonanza  ledge.  On  Lowhee  Gulch,  where  the 
Enterprise  and  Pinkerton  ledges  cross  it,  the  slates  hold  the  same 
strike,  S.  60°  E. ;  showing  an  unbroken  country  between ;  but  the  dip 
is  less,  being  only  about  <  40°,  while  the  colour  of  the  rock  is  more 
greyish.  Greorge  Byrnes  &  Co.,  in  1878,  drifted  in  quite  a  distance  on 
a  ledge  at  or  near  this  crossing.  Contents :  Quartz  not  containing  any 
mineral  visibly ;  remarkable  for  their  perfectly  polished  slickensides. 
An  assay  of  a  specimen  of  "  Enterprise  ore,"  sent  by  W.  Pollard  to 
the  Survey  office  in  1878,  contained  white  quartz,  pyi'ites,  ii-on  oxide, 
and  slaty  matter,  and  yielded  gold,  20  096  ounces ;  silver  4*929  ounces 
to  the  ton.    Opened  by  a  tunnel  about  350  feet  long. 

Victoria  Shaft  Ledge. — ^Peculiar  quartz  ciystals,  encased  in  galena. 
Supposed  by  Mr.  Forrest  to  be  the  western  extension  of  the  Bonanza. 
The  Victoria  was  tapped  100  feet  west  of  the  shaft-house,  by  a  tun- 
nel running  magnetic  north,  which  cut  a  body  of  sulphurets  two 
feet  in  width,  but  broke  off  abruptly  to  east-waixi,  in  the  direction  of 
the  Bonanza. 

Sam  Crane's  Old  Store. — Stringers  yielding  $20  a  ton. 


Island  Mountain. 

"  Lady  of  the  Lake  "  Ledge^  on  west  shore  of  Jack  of  Club's  Lake. 
Pyrites,  and  quai*tz,  with  carbonaceous  matter.  Assay — ^gold,  a  trace; 
silver,  none.  A  tunnel  was  run  in  by  Forest  Dunlevy  &  Co.,  some 
years  ago ;  course,  W.  to  N. W. ;  continuity  undetermined ;  body  in 
places,  eight  feet.    Vein  lost. 

Following  the  strike  of  the  John's  ledge  from  the  John's  tunnel 
eastwaixi  about  1200  feet,  in  sight  of  Jack  of  Club's  Lake,  and  300  feet 
back  fi*om  it,  bodies  of  quartz  have  been  found  having  a  similar  sti'ike, 
but  no  continuity   in  developments  so  far  made.     This  supposed 
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extension  of  the  Island  Mountain  or  Walker  Ledge,  is  claimed  by 
Eobert  J.  Walker.  The  rock  near  the  lake  strikes  S.  65°  W.,  dipping 
northwai-d  <  45° ;  accordingly  agreeing  with  that  of  the  John's 
tunnel. 

The  JokrC$  or  Island  Mountain  Ledge^  one-thii'd  to  one  half  mile  west  Strike  with 
of  Jack  of  "Club's  Lake.    Strike,  as  observed  in  tunnel,  N.  83°  W. ;  dip,  contrary, 
southward  <  60^  to  75°.    Mr.  Walker  gives  the  strike  as  S.  50°  W. 
magnetic,   S.   75''  W.   true,   or  22°  more  to  the  south  than  I  found 
it  in  the  John's  tunnel.    The  rock  strikes  W.S.W.  to  S.W. ;  dip  to 
north wai-d,  <25  or  30  degrees.    A  well  defined  pyidtes  ledge  of  41  to 
51  inches  has  been  followed  in  about  50  feet.    Contents:  Iron  pyrites,  Pyrites, 
and  quai*tz.    A  working  test  of  a  sample  lot  fi-om  the  John*s  tunnel, 
I  am  informed,  yielded  Mr.  Craib  in  1887  $30  to  the  ton.    This  ledge 
has  been  supposed  to  be  identical  with  the  Walker  ledge.    It  io  830 
feet  east  of  the  Walker  opening,   and  within  1500  feet  of  Jack  of 
Club's  Lake.    The  John's  tunnel  or  Island  Mountain  ledge  however  ^^^^'^  ^^*°«^ 
varies  in  strike  from  that  in  the  neighbourhood  of  the  Walker  ore- 
house  to  the  extent  of  20^". 

The  Island  Mountain  Company's  operations  dming  1886-87  included  Development 
the  purchase  of  the  Lane  and  Kurtz  Mill,  and  the  grading  of  a  mill 
site  on  Jack  of  Club's  Lake,  at  a  point  where  the  coui'se  of  the 
western  portion  of  the  ledge  would  strike  the  Lake.  From  the  John's 
tunnel  it  was  proposed  to  deliver,  during  the  winter  of  1886-7,  1000 
tons  of  quailz ;  and  to  add  to  the  mill,  concentrator,  and  roasting  and 
leaching  appliances  for  its  treatment. 

For  sevei-al  thousand  feet  the  quartz  here  opened  to  sight,  it  will  be  contrary  dine, 
observed,  while  not  depai*ting  widely  in  strike  from  that  of  the  slates, 
distinctly  does  not  follow  their   bedding.    The  ledge  shows  every 
appeai*ance  of  regulai*ity  and  continuity. 

Walker  Ledge,  830  feet  west  of  last.  The  ledge  strikes  S,  75^  W., 
and  dips  to  southward  <  60°.  Sti'ike  of  rock  in  cut  near  ledge,  S.  60^ 
to  65*^  B. ;  dip  N.  <  45°.  A  heavy  body  of  quartz  is  in  sight,  vary- 
ing in  thickness  from  three  to  six  feet  The  cut  into  the  Walker 
ledge  runs  S.  50  feet,  striking  the  ledge  nearly  at  right  angles.  Con- 
tents: Honey-combed  quartz,  and  brown  iron  oxide  from  decompo- 
sition, with  glistening  white  talcose  mineral  rosembling  mica. 
From  same  locality,  quartz,  iron  pyrites,  and  greenish  talc.  A 
quantity  of  rock  milled  by  Biotte  in  1887  (imperfectly  roasted)  Xesu. 
yielded  $19.03  to  the  ton.  The  bulk  of  the  rock  worked  by  Mi\ 
Eiotte  was  hauled  to  the  Lane  and  Kurtz  Mill,  and  not  roasted  at  all. 
Being  mostly  iron  pyrites,  with  very  little  or  no  free  gold,  it  yielded 
only  a  few  dollars  to  the  ton.  During  the  winter  of  1885-6  Mr.  Nason 
worked  3000  lbs.  of  ore  from  this  ledge  taken  from  the  dump  at  the 
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ore-house,  and  obtained  $19.70.  Mi\  Walker  reports  a  sample  of  the 
tailings  sent  to  Pittsbui'gh  for  assay  which  yielded  $61  to  the  ton. 
Contrary  dipg.  West  of  the  Sadou  ledge  crossing,  another  cut  ending  in  a  short  tunnel, 
has  been  run  into  the  Walker  ledge.  It  is  420  feet  westwai'd  from  the 
ore-house.  The  slate  rock  strikes  N.  75°  W.,  and  dips  northward  <  45° ; 
perhaps  is  a  little  disturbed.  A  bearing  taken  along  its  strike,  as 
indicated  by  Mi*.  Walker  from  his  developments  here  and  elsewhere, 
was  S.  79°  W.  About  500  feet  fui'ther  west  in  this  direction,  the  ledge 
is  again  opened  by  a  cut  which  discloses  a  body  three  feet  and  a  half  in 
width,  nearly  vertical,  or  dipping  slightly  to  the  south.  Mr.  Dunlevy 
owns  an  extension  here  of  1500  feet.  The  ledge  is  traced  another 
1500  feet  west,  where  it  is  known  as  "  Joe  Mason's  extension."  About 
a  mile  beyond  that,  to  the  westwaixi,  are  the  ledges  elsewhere  noted 
having  a  similar  strike,  at  the  head  of  Mosquito  Creek. 

Sadou  Ledge,  near  IsLst]  strike,  S.  30°  to  45°  W.;  attitude,  nearly 
vertical.  Mi\  Walker  observed  it  as  S.  14°  W.,  magnetic,  which  agrees 
approximately.  Strike  of  country  I'ock,  S.  55°  W. ;  dip,  northwai-d 
<45°.  The  Sadou  ledge  is  opened  by  a  short  tunnel,  several  hundred 
feet  to  the  westwai-d  from  Walker's  opening.  It  is  a  ledge  crossing 
the  above  named  ;  body,  2  to  4  feet.  Contents :  A  milk-white  quartz 
coated  with  hydrated  peix)xide,  having  pyritous  cavities  gave,  gold, 
•658 ounces;  silver,  '233  ounces  to  the  ton.  Assay  by  Harrington,  in 
1876-7,  of  rusty  quartz,  with  mica  slate,  from  the  Sadou  ledge  gave 
gold,  •  175  ounces;  silver,  -802  ounces  to  the  ton. 

The  Sadou  claim  runs  600  feet  in  the  general  direction  of  the  ledge 
up  into  the  mountain,  taking  in  a  width  of  100  feet.  It  is  owned  in 
Paris.  At  the  bottom  of  the  cut  there  is  evidence  of  a  fault,  in  quarts 
lying  near  to,  if  not  belonging  to  the  ledge. 

Fox  Ledge, — ^Neai'  last ;  strike,  W.S.W.,  dip,  south wai*d  <  85^. 
Countiy  rock,  slate;  strike,  S.W.,  dip,  N.E.,  <40°.  An  irregular 
broken  ore  body  of  considerable  extent.  Contents :  An  abundance  of 
iron  pyrites,  and  iron  oxides  containing  free  gold.  Yielded  colors  of 
gold  after  roasting.  An  assay  of  selected  ore  is  said  to  have  yielded 
$60.  00  and  $70.00  to  the  ton. 

Wright  Ledge, — Neai'  last ;  strike,  south-westerly,  nearly  verticaL 
Strike  of  countiy  rock,  S.W.,  dip,  N.W.  <30^.  Body,  2^  feet,  and  less. 
Contents :  Pyrites  &c.  Assays  are  said  to  have  yielded  $50.00  to  the 
ton.  The  ledge  lies  along  the  tunnel,  which  is  in  the  strike  of  the 
rock,  for  the  first  twenty  feet;  then  diverges  it  on  the  right  hand  of 
the  tunnel.  The  tunnel  runs  S.W.  150  feet ;  then  S.S.W.  170  feet ; 
total,  320  feet. 

Atcheson  Ledge, — ^A  small  ledge  between  the  Fox  and  Wright.     Con- 
tents :  galena,  with  other  ore. 
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The  Fox,  Atcheson  and  Wright  ledges  have  some  appearance  of 
breakage,  which  may  also  affect  the  Sadou  and  Walker  ledges. 

About  200  feet  eastward  from  the  mouth  of  the  Wright  and  Atcheson 
openings,  Mr.  Walker,  in  1869,  ran  a  tunnel  south,  124  feet  in  length, 
nearly  at  right  angles  to  these  ledges,  without  striking  them  ;  show- 
ing that  they  pass  more  to  the  north  ;  and  fuilher  proving,  that  the 
Walker  ledge  does  not,  as  it  should  not,  pass  in  that  vicinity. 

Soda  Co. — Mr.  Walker  informed  me  that  about  2,000  feet  west  of  the  vem  aoroM 
Dunlevy  cut  above  mentioned,  Flynn  &  Co.  under  the  name  of  the  Soda 
Co.,  have  located  a  ledge  which  crosses  the  Walker,  striking  N.W 
magnetic,  (W.N.W.  true),  is  four  feet  wide,   and  yields  an  assay  of 
$38.00  to  the  ton. 

The  Sadou  ledge,  and  some  bodies  of  quartz  showing  on  the  moun- 
tain near  the  *'Lady  of  the  Lake'*  facing  Jack  of  Club's  Lake,  corres- 
pond in  couree  and  attitude  with  some  of  the  ledges  of  Burns'  Moun- 
tain, four  miles  further  south. 


Mo&quito  Creek. 

"N   (\9P  V\    Hin   nnrth.WARt   

,  beds. 


Ledge  in  Saunders  placer  diggings.— Strike,  N.  62®  E.,  dip,  north-west-Vem  between 
erly,  veiy  steep.     Strike  of  country  i-ock,  S.  *75°  W.,  dip  northward 
<  80®.    Body,  one  foot  lo  two  feet  and  over.    Contents :  Quartz,  and 
felspar,  with   fbn*ic  hydrate,  and  a  little  iron  p3rrites.    Chlorite  and  Aitcr^i  strike, 
white  mica  with  nests  of  pitchy  iron  oxides  ai'e  also  characteristic.    An 
assay  by  Hoffmann  yielded  a  trace  of  gold  ;  no  silver. 

Ledge  near  Flynn's  lower  diggings,  where  float  galena  in  large  masses.  Galena, 
from  adjacent  ledges  not  identified,  gets  into  the  sluices.    Assay  by 
Hoffmann  yielded,  gold,  0.182  ounces ;  silver,  36.458  ounces  per  ton. 

Ledge  in  Flynn's  upper  diggings,  500  feet  above  last,  large  irregular 
bodies  of  quartz  are  seen  in  place.  Contents:  a  little  ppntes,  and  a 
white  talcose  mineral.  An  assay  by  Hoffmann  yielded  a  trace  of 
gold ;  no  silver.  These  are  the  uppermost  placer  diggings  on  Mosquito 
Creek. 

Six  hundred  feet  further  up  Mosquito  Creek  forks;  in  the  forks  a  tun- 
nel has  been  run  into  the  hill  500  feet,  intersecting  two  or  three  quartz 
ledges  of  moderate  size.  Their  course  is  easterly  and  westerly.  One 
contains  a  great  deal  of  galena,  and  is  probably  the  source  of  the 
numerous  specimens  of  that  mineral  found  in  Flynn's  placer  mine.  ®""* 
The  other  contains  sulphuret  of  iron. 

Ledges  at  the  head  of  Mosquito  Creek. — One  mile  fi-om  Flynn's  cabin.  Dip  oontnry. 
Supposed  Island  Mountain  or  Walker  Ledge.      Coui-se,  E.  and  W. 
magnetic=N.  64*'  W.,  dip  S.    Body  about  five  feet.    Contents :  Galena, 
with  white  and  yellow  oxides. 
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Beede  or  Perkins'  Ledge,  on  Bum's  MonntaiD^  one  mile  and  a  quarter 
north  of  Lightning  Creek.  Strike,  N.  N-E.,  vertical ;  differing  from 
that  of  the  slate.  The  country  I'ock  graduates  from  slate  to  shale ;  in 
some  placjs  it  is  plainly  unaltered  from  sandstone.  It  is  a  soft 
chloritic  rock,  in  places ;  silicified,  in  othei*8,  and  in  the  Burns'  Mountain 
Company's  tunnel  it  is  hard  to  drill.  Sti'ike,  N.  N.  W.;  dip,  eastward 
<  30°.  Body  fi"om  six  to  eighteen  inches,  sometimes  widening  to  three 
feet  or  more.  There  are  several  ledges  of  this  sort  near  each  other. 
Contents :  Quai'tz,  with  galena,  ferric  hydrate  and  iron  pyi'ites.  The 
,  quartz  is  usually  honeycombed  from  decomposition  of  the  pyiutes, 
resulting  in  daik  brown,  bluish  and  blackish  oxides.  Accompanying 
the  galena  there  are  white  and  dirty  yellow  oxides.  An  assay  by  Mr. 
Hoffmann  of  quartz  carrying  a  little  galena,  gave  gold,  2.625  ounces ; 
silver,  3.033  ounces  to  the  ton.  Another,  holding  more  galena,  yielded 
gold,  0.365  ounces ;  silver,  29.896  ounces  per  ton.  Free  gold  shows  in 
fine  particles  after  roasting  and  washing.  Development  work  consists 
Development,  of  a  tunnel  (tho  Reid)  about  three  hundred  feet  long,  and  several 
shafts,  fifty  to  seventy  feet  deep,  with  connecting  drifts  and  stopes. 
Several  hundred  yards  north  of  the  Perkins  shaft  is  tJie  Laura  Ground, 
on  one  of  the  Beede  series  of  ledges  which  has  been  extensively  opened 
by  the  Cohen  incline,  etc. 

Bums'  Mountain  Company's  Ledge,  on  Burns*  Mountain,  two  miles 
north  of  Lightning  Creek.  Strike  of  ledge,  N.  36®  E.  (as  traced  on  the 
surface  by  Mr.  Jacques),  attitude,  vertical.  Strike  of  country  rock, 
N.  35  E.,  dip,  south-easterly  <  30°.  Body  in  main  shaft,  two  feet 
and  a  half  to  ^ve  feet.  Contents:  Iron  pyrites  and  galena,  with 
yellow  oxides.    Assays  various,  including  some  visible  free  gold. 

At  their  principal  shaft  the  Burns's  Mountain  Company  has  sunk  on 
a  ledge  ^ve  feet  wide  at  the  surface,  to  a  depth  of  about  fifty  feet.  In 
the  last  half  of  that  distance  the  ledge  suffered  a  break;  tho  quartz 
diminished  to  two  feet  and  a  half;  pinched  out,  came  in  again  in  con- 
siderable force,  but  its  further  continuity  has  not  been  determined- 
Selvedge  lines  and  gangue,  with  broken  rock,  filled  the  place  of  the  vein 
where  broken. 

From  a  point  on  the  northern  slope  of  the  mountain,  one  hundred 
and  seventy-four  feet  lower  than  the  shaft  house,  a  tunnel  has  been 
brought  in,  over  eight  hundred  feet  in  length,  to  a  point  vertically 
under  the  shaft.  Two  series  of  veins  were  intersected,  running  N.B. 
and  N.  30°  to  36°  E.  respectively.  During  the  season  of  18s6  they  were 
drifted  on,  and  prospected  under  the  superintendence  of  Mr.  Jacques. 
Silver  Ledge,   Burns'  Mountain  Company.      Galena  and    pyritep. 
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Stiuke,  N.  30°  E. ;  body  two  feet ;  in  tunnel,  very  small.    Assay  by 
Hoffmann  gave  gold  a  distinct  trace ;  silver,  3*442  ounces  per  ton. 

Ledges  near  junction  of  Van  Winkle  and  Lightning  Creeks, — On  the  veins  between 
north  side  of  Lightning  Creek,  opposite  the  old  Van  Winkle  Company's  ^^  '"  **^^"- 
headquarters,  there  is  a  small  ledge  which  strikes  N.W.;  dip,  N.B. 
<55° ;  thickness,  two  feet,  with  parallel  seams  of  smaller  size.  This  is 
on  an  island  of  bed  rock,  between  the  Point  claim  and  the  present  Van 
Winkle  Creek.  In  the  rich  Placer  ground  of  the  Point  claim,  in  ISTS, 
four  men,  working  in  two  shifts,  took  out  five  hundred  ounces 
of  gold  a  week.  Contents :  Quartz  with  chlorite  and  a  little  ferric 
hydrate.    An  assay  by  Hoffmann  gave  a  trace  of  gold ;  silver,  none. 

On  the  south  side  of  Lightning  Creek,  nearly  opposite  to  the  last,  a  striking  with 
little  lower,  and  directly  opposite  to  the  Van  Winkle  dump,  is  a  small  contrary, 
ledge  or  stringer  which  strikes  S.  72°  W.,  and  dips  southerly  <  40°, 
following  the  strike  arid  bedding  of  the  country  i^ock.     Body,  six 
inches.     Contents,  quartz  with  chlorite  and  ferric  hydrate.     An  assay 
by  Hoffmann  gave  a  trace  of  gold ;  silver,  none. 

Prom  this  point  for  three  hundred  feet  down  Lightning  Creek,  was 
the  richest  placer  ground  on  the  creek.  David  Edwai'ds,  who  cleaned 
the  bed  rock  in  drifting,  states  that  quartz  was  visible  in  consider- 
able quantities  under-ground.  A  large  mass  of  it  was  found  on  a  bench 
on  the  north  side,  about  two  hundred  feet  below  first  mentioned.  No 
ledge  Was  visible  under  the  creek,  so  far  as  he  knows. 

Above  the  junction  of  Van  Winkle  Creek,  three  or  four  small  ledges  Vemaoro§8 
cross  Lightning  Creek,  between  Van  Winkle  and  Eagle  creeks.  Creek. 

Sam.  Montgomery  s  Ledge,  quarter  of  a  mile  above  Stanley.  Strike 
(from  information),  about  S.  30  E.  Body,  two  to  four  feet.  Contents  : 
Quai-tz  with  a  little  chloiite  and  limestone.  Barren-looking.  Assay 
by  Hoffmann  gave  a  trace  of  gold  ;  silver,  none. 

Mr.  Montgomeiy  repoi-ts  a  ledge  uncovered  in  the  diggings  at  this 
place  about  1876,  which  had  a  strike  of  S.  30°  E.,  as  nearly  as  he  can 
recall  it,  and  a  width  of  four  feet.  It  is  probably  indentical  with  the 
ledge  from  which  my  specimens  were  obtained, — cropping  under  the 
bluff  on  the  south  side  of  the  Creek,  a  little  above  Montgomery's  cabin. 

At  the  timber  shaft,  about  100  feet  farther  up,  a  "  rotten  ledge  " 
was  uncovered,  from  four  to  six  inches  in  width,  which  crossed  the 
creek  in  the  same  direction.  The  diggers  sunk  into  the  rotten  ledge  Rotten  ledge, 
four  feet,  all  along  its  course,  and  washed  the  loose  stuff,  which  yielded 
the  best  prospects  in  the  claim.  Montgomery  got  coaree  gold  oat  of 
it,  $4.00,  $6.00,  and  an  ounce  ($18.00)  in  weight.  About  six  hundred 
ounces  of  the  coarsest  gold  in  the  claim  was  taken  out  of  this  rotten 
ledge. 
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Ckisholm  Creek, — Ono  mile  and  a  third  north  of  Stanley.  Lowest 
ledges  or  8tringei*8  found  near  rich  placer  ground  just  above  Sam 
Montgomery's  old  placer  diggings.  Small  veins  of  barren-looking 
quartz.  Strike  E.S.E.,  dip  northerly  <50  degrees;  bod}^  ten  to 
twenty  inches.  Contents :  Quartz  with  a  small  quantity  of  chlorite 
and  feri-ic  hydmte.  Assayed  by  Hoffmann,  gave  a  distinct  trace  of 
gold ;  silver,  none. 

The  diggings  wore  worked  in  1863-4,  and  paid  $50.00  a  day  to  the 
hand— the  richest  on:  the  Creek.  While  these  ledges  may  have  contri- 
buted to  the  results  in  part,  the  probability  is  that  most  of  the  gold 
was  from  ledges  fui»ther  up. 

Two  or  thi*ee  series  of  lodges  with  a  similar  strike  are  found  be- 
tween this  locality  and  the  junction  of  Oregon  gulch.  Here  a  nar- 
row vortical  ledge  crosses  the  gulch  at  its  outlet,  in  a  northerly 
and  southerly  direction,  showing  excellent  ore. 

*'  The  Foster  Ledge  "  is  in  this  vicinity.  It  is  tapped  by  a  tunnel 
running  W.  to  S.W.,  a  hundred  feet  above  the  junction  of  Oregon 
gulch,  not  now  accessible.  It  was  at  one  time  the  subject  of  much 
attention,  founded  on  finds  in  the  placera  of  its  vicinity.  Its  strike  is 
said  to  be  south-westerly. 
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Sugar  Creek. 

Cooper's  Gulch. — ^A  little  over  half  a  mile  above  its  mouth.  A  two 
feet  and  a  half  vein  containing  plent}'  of  mineral,  pyrites  and  galena, 
with  ferric  hydrate,  chlorite,  felspar  and  quartz.  An  assay  by  Hoffmann 
gave  a  tmce  of  gold. 

Galena  Ledge. — Two  thousand  five  hundred  feet  up  Cooper's  gulch. 
This  may  be  identical  with  the  Galena  ledge  crossing  Sugar  Creek  a 
mile  above  Cooper's  Creek ;  striking  in  that  direction.  Body  two  feet 
and  a  half,  weathering  into  a  hollow  in  the  hill  side.  Contents:  Quartz 
with  a  little  galena,  (often  coated  white)  and  ii'on  pyrites.  Assay 
by  Hoffmann  yielded  distinct  trace  of  gold  ;  silver,  0*525  ounces  per 
ton. 

Forks  of  Cooper's  Gulch. — Near  last.    BaiTcn-looking  quartz  with 
white  talc.     Sti'ike,  S.  80°  E.,  dip,  N.,  nearly  vertical. 

Up  the  S.S.E.  branch  one  quai-ter  mile,  another  ledge  crosses,  strik- 
ing S.  50°  E.,  and  dipping  southwai'd  <70°  in  which  there  is 
nothing  visible  at  the  point  of  crossing.  Mr.  Wiley  thinks  it  is  the 
same  ledge  which  shows  on  the  point  of  the  mountain  about  half  a 
mile  to  W.N.W.  in  good  body,  containing  at  that  place  an  abundance 
of  iron  sulphurets. 

Ledge  in  Wiley's  Old  Diggings,  at  mouth  of  Cooper'w  Gulch  on  Sugar 
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Creek,  (eontaiuing  conglomerate  cement  bouldei*8).  Strike  S.W.  A 
ledge  of  good  body,  two  or  three  feet,  and  fine  looking  ore,  but  unde- 
termined continuity.  Contents  :  Quartz,  pyrites,  and  brown  oxide. 
Assay  by  Hoffmann  gave  a  distinct  trace  of  gold ;  silver,  none.  The 
placer  ground  was  rich  in  its  vicinity.  Mr.  Wiley  attributes  it  to  the 
ledge. 

Upper  Ledge  in  Cation  above  Wiley's  house ;  strike  of  ledge  N.  80**     . 
E.,  dip  north waixi  <  75*^.     On  the  north-side  of  Sugar  Creek  a  body  beds, 
of  quartz  six  to  eight  feet  in  thickness  stands  above  the  suri*ounding 
sui*face.   Contents :  Quartz  with  iron  pyrites  and  a  little  copper  pyrites. 
Assay  by  Hoffmann  gave  a  distinct  trace  of  gold ;  silver,  none. 

Fifty  feet  above  the  creek  on  the  north  side  there  is  a  bench  which 
was  worked  by  Mr.  Wiley  ten  years  ago.  It  yielded  $4.00  a  day 
near  this  ledge,  and  $2.00  away  from  it. 

Lower  Ledge  in  Canon,  150  feet  below  last.  This  strikes  N.W.  and  veins  aoroes 
S.E.,  and  dips  to  southward  <70°;  accoi'dingly  crossing  the  last 
mentioned  on  the  bench.  At  the  edge  of  the  creek  on  the  E.  side 
there  is  a  body  three  feet  in  width,  which  appears  to  be  a  bunch — 
continuity  doubtful.  Country-rock,  slate,  strikes  N.W,,  dip  north- c^jj^^^^^jg, 
ward  <70°.  Contents  :  Quartz  with  reddish  weathering  siderite,  and 
ferric  hydrate.  Assayed  by  Hoffmann  yielded  distinct  trace  of  gold  ; 
silver,  none.  Another  specimen  showing,  along  with  quailz,  siderite, 
and  ferric  hydrate,  also  chlorite,  and  a  small  quantity  of  blende,  yield- 
ing on  assay,  a  distinct  trace  of  gold ;  silver,  none. 

This  ledge  ci-ossing  the  last  mentioned  on  the  bench  described,  at  or  copper, 
near  the  crossing  contains  copper  pyrites,  malachite,  and  a  pitchy 
ore  probably  a  copper  sulphuret 

Ledge  at  Ditch  waterfall,  near  Wiley's  cabin.    Strike  with  slates  S.  strike  with 
55°  E. ;  but  not  following  their  bedding.  It  dips  southerly  < 60°,  while  ^StiJ^^ 
the  slates  dip  northerly  about  the  same  amount.     Body,  two  feet. 
Contents :  Brown  iron  oxide  in  moderate  quantity.     It  yielded  gold 
appreciably,  in  the  sluices  of  the  adjacent  placer  mines,  although  not 
containing  much  mineral  visible  to  the  eye. 

Ledge  at  Wiley's  cabin,  (passing  under  woodshed).  About  200  feet 
below  last,  striking  with  the  slates.  Body,  2  to  2^  feet.  Continues 
through  the  diggings ;  east  of  the  creek  enters  hydraulic  diggings 
near  the  Walker  tunnel.  Contents:  Quartz  with  iion  pyrites  coated 
black,  ankerite,  ferric  hydrate,  chlorite,,  and  a  small  quantity  of 
blende.  Specimen  assayed  by  Hoffmann  yielded  gold,  a  trace ;  silver, 
none. 

Dirt  from  its  vicinity  thrown  into  Wiley's  sluices,  yielded  a  different 
gold  from  that  of  the  piacei-s  overlying  it.  Gold  is  invisible  to  the 
eye  in  specimens. 
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Vein  between 
beds ;  iron 
salphide. 


Twist  and 
breakaire, 


Porphyry* 


Lower  Diggings  Ledge, — Still  another  ledge  crosses  the  ci-eek 
about  the  middle  of  the  lowest  placer  bench  worked  to  bed-rock,  a 
quai'ter  of  a  mile  below  Wiley's  house.  Strike,  N.  W.  &  S.  E.,  vertical ; 
body,  2^  to  4  feet.    It  contains  an  abundance  of  sulphui*et. 

On  Mustang  Creeks  which  enters  Sugar  Creek  half-a-mile  below 
Wiley's,  there  are  several  quartz  ledges  seen  crossing  Isaac's  placer 
<liggings  diagonally.  These  diggings  are  two  miles  above  the  mouth. 
Wiley  supposes  these  ledges  to  be  the  continuations  of  those  of  upper 
Cooper's  Creek. 

Grouse  Creek. 

The  dear  Grit  Ledge,  situated  on  Canadian  Creek,  two  miles  east  of 
Barkerville,  strikes  apparently  with  the  slate  country  rowk,  N.W.,  and 
is,  like  it,  vertical  in  attitude.  Body,  five  feet.  Contents :  Iron  pyrites 
with  the  usual  accompaniments,  in  abundance. 

T?ie  Fountain  Head  Ledge,  on  Grouse  Creek,  is  situated  at  the  head  of 
the  placer  diggings  above  Cafion  Bavine,  and  strikes  N.  52""  W.  dip  north- 
waixl  <  65®  ;  having  nearly,  if  not  precisely,  the  same  attitude  as  the 
countiy  rock.  Body,  ten  feet,  running  in  parallel  stringers,  which  are 
separated  by  selvedges.  The  vein  does  not  show  on  the  East  side,  but 
ought  to  go  through  the  Ottawa  Company's  placer  claim.  Contents  : 
Quartz  with  a  little  chlorite  and  ferric  hydrate ;  iron  pyrites  weather- 
ed out  of  a  honey-combed  quartz.  An  assay  by  Hoffmann  gave  a  dis- 
tinct ti*ace  of  gold ;  silver,  none. 

It  has  been  little  more  than  touched ;  while  its  position  and  appear- 
ance would  seem  to  warrant  prospecting  it.  Notable  on  account  of 
paralellism  of  quartz  deposits. 

The  Lady  Dufferin  Ledge  at  the  head  of  the  creek,  sti'ikes  S.  65° 
E. ;  dip  northward  <  70°,  with  the  country  rock.  Width,  five  feet  nine 
inches.  Contents :  Iron  pyrites  with  oxides,  quartz,  and  carbonaceous 
matter.  It  contains  rather  a  baiTcn-looking  quartz.  Iron  sulphuretsin 
stringers  are  seen  running  into  the  Hlate  hanging  wall.  Assay  by 
Hoffmann  yielded  gold,  2.042  ounces ;  silver,  0.292  ounces  per  ton. 

The  ledge  has  been  exposed  by  a  tunnel  sixty-five  feet  long,  running 
S.  75^  W.  The  ledge  is  named  the  Lord  Dufferin  on  the  east  side  of 
the  creek.  Here  its  strike,  as  seen  at  the  surface,  appears  to  be  S.  25** 
E.,  dip  north wai-d  <60';  but  on  entering  the  tunnel  it  is  S.  80  to  85° 
E.,  dipping  from  nearly  ver.tical  to  <  50°  northwai-d — showing  a  dis- 
placement by  a  twisting  movement.  A  porphyry  streak  of  six  inches 
divides  the  ledge.  From  stray  pieces  it  is  supposed  that  additional 
porphyry  dykes  exist  which  had,  probably,  a  good  deal  to  do  with  these 
distui'bances.  The  country  rock  is  a  spotted  bluish  slate,  which  falls 
down  in  large  angular  blocks,  often  knotty  in  appearance.  It  has  been 
exposed  by  a  tunnel  run  S.  25°  E.  to  a  depth  of  175  feet. 


Digitized  by 


Google 


BOWMAN.]  MINING  GEOLOGY.  43  0 

Antler  Creek, 

Port€r\  Ledge  on  middle  Antler  Creek  is  a  little  below  the  old  town  Southerly  dip ; 
of  Antler,  on  the  we^t  side.  Two  ledges  here  show,  within  50  feet  of  slSpWdee.^ 
each  other.  The  upper  one  is  best  seen  above  the  trail  and  several 
hundred  feet  back.  Strike  E.  S.  E.,  dip  to  southward  <80°.  These 
ledges  show  also  in  the  creek,  and  beyond  it,  several  hundred  yai-ds 
E.  S.  E.  Body,  unknown.  Contents :  Quartz  and  a  little  chlorite,  with 
ferric  hydrate,  iTinning  from  brown  to  blackish  in  parts ;  weathered 
specimens  showing  also  yellow  and  white  oxides.  An  assay  by  Hoff- 
mann showed  a  ti*ace  of  gold;  silver,  none. 

The  lower  ledge  shows  a  lai'ge  body  of  ferruginous  matter,  with  some 
fine-looking  quartz.  Body  and  character  cannot  be  determined  with- 
out digging. 

Pebbles  of  ii'onstone  are  found  in  the  sluices  of  the  Yellow  Lion  Co.  Pcbbice, 
at  McBean's  Flat.    Where  the>e  pebbles  are  found  on  Antler  Ci'eek,  it 
is  said  there  is  gold  found  with  them.    They  are  jaspery  in  appearance, 
approaching  hematite  in  the  quantity  of  ii*on  they  contain ;    and  were 
probably  derived  from  a  ledge,  which  in  depth  becomes  pj'ritous. 

The  Limestone  Ledge  of  Nugget  Gulch,  half  a  mile  above  Porter's  house,  Vgn  between 
strikes  and.dips  with  the  country  rock,  and  has  a  body  of  several  feet  carbonate, 
in  thickness,  blending  into  limestone.  Contents  :  Ankerite  and  ferric 
hydrate.  An  assay  by  Hoffmann  showed  that  it  contained  neither 
gold  nor  silver.  Nugget  Gulch  in  the  vicinity  has  been  mined  for  1,000 
feet  up  from  its  junction  with  Antler  Creek,  and  the  source  of  nuggets 
had  been  attributed  to  the  limestone  ledge.  Further  up,  Nugget  Gulch 
has  not  been  prospected  to  bed-rock. 

Round-Top  Mountain  and  Cunningham  Creek. 

On   Bound  Top  Mountain  there  is  a  comb  of  quartz  or  quartzite  Vein  becwcen 
which  is  evidently  too  massive  to  be  anything  else  than  barren.     The  oxides, 
summit  itself  is  mostly  quartz,  or  quarlzile,  which  strikes  with  the 
rest  of  the  country  rock;  strike  N.  80^  W.,  dip  northwaid  <  40®. 

The  "  Big  Ledge  "  or  comb  of  quartzite  on  the  eastern  member  of 
Bound  Top  Mountain,  one  mile  S.E.  of  last,  contains  oxides  of  iron  in 
t-ra^ill  quantity,  with  veiy  little  pyrites.  Strike  more  to  the  S.E.  than 
on  the  main  summit ;  dip,  also  northerly,  but  steeper.  Country  rock, 
slate.  This  comb  runs  from  one-qu.arter  to  three-quarters  of  a  mile 
E.S.E.  from  our  Bound  Top  camp,  striking  over  the  summit  of  the 
eastern  mountain.  Slides  from  it,  on  the  N.  side,  show  oxides  of  iron 
in  sufficient  quantity  to  colour  the  side  hill  of  the  northern  escarpment 
red,  visible  at  a  mile  distant. 
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Ledge  on  Cunningham  Creek,  near  the  head  of  Sharp's  Ditch,  two 
miles  west  of  Eound  Top,  and  100  feet  above  the  ditch.  Course,  N.W. 
and  S.E.,  with  the  rock;  dip  northerly  loss  than  <  48°.  Quantity  of 
ore  considerable,  but  the  continuity  has  not  been  pix)ved.  Contents  : 
Iron  pyrites,  nearly  pure  ;  also  decomposed  products,  with  quartz.  An 
assay  by  Hoffmann  showed  a  very  distinct  trace  of  gold ;  silver,  none. 

Ledge  in  Sharp's  Diggings^  Cunningham  Creek.  This  is  called  the 
"  Big  Iron  "  Ledge,  and  is  an  iron  stained  ledge  or  dyke,  containing 
pyrites.  Its  attitude  is  that  of  the  countiy  rock,  which  is  slate  and 
limestone.  Contents  :  Ankerite,  with  a  little  quartz,  chlorite,  and  some 
ferric  hydrate.  The  assay  by  Hoffmann  showed  a  trace  of  gold  ;  silver, 
none. 

At  the  Chinamen's  Diggings,  on  the  western  hill-side,  half  a  mile  below 
Sharp'8,  gi'cat  numbei*s  of  quartz  boulders  are  found  scattered,  indi- 
cating proximity  to  a  ledge  of  good  character,  not  yet  discovered.  The 
digging  in  1886  yielded  well.  It  is  a  side-gravel  deposit  of  local 
origin. 


Snoicshoe  Plateau  and  Snowshoe  Creek. 

Vein  across  The  Holmes  Ledge,  Breakneck  Eidge,  head  of  Six-mile  Creek,  on 

and'iin?  '  "  the  Antler  ti*ail,  strikes  east  and  west ;  attitude,  nearl}-  vertical.  It 
811  p  I  es.  .g  .j^  ^  comb  of  slate  extending  down  from  the  Mountain,  the  country 
i-ock  striking  N.W.,  dip  N.E.  <  70°.  Cleavage  lines  of  large  masses 
appeal*  to  coiTespond  with  the  strike  of  the  I'ock.  Body  of  ore  ver}' 
considerable,  in  the  shape  of  nests  from  three  to  six  feet  in  width,  the 
continuity  of  which  has  not  been  determined  by  openings.  Contents: 
Galena,  and  iron  pyrites,  with  zinc  blende,  accompanied  by  while 
oxides;  galena  in  considerable  abundanye.  A  sack  of  the  ore  was  sent 
to  San  Francisco  for  a  working  test,  which  resulted  very  favorably, 
having  yielded,  it  is  said,  a  profit  to  the  owner,  above  cost  of  test. 

Haywood's  Arastra  Ledge^  one-quarter  mile  north  from  upper  Little 
Snowshoe  Ci^eek,  strikes  S.S.E.,  and  dips  oastwaixl  <  45  deg.,  like  the 
bet  country  rock,  a  grey  slate.  Body,  six  to  eight  feet,  as  seen  in  a  shallow 
beds ;  frae  gold,  prospect  hole  of  the  same  dimensions  ;  not  further  determined  by  ex- 
ploration. C(Wfcn/5.- Pyrites  in  quartz,  with  ferric  hydrate,  chlorite, 
and  (reported  occasionally)  free  gold.  The  quai-tz  is  a  good  deal  honey- 
combed, fi-om  decomposition.  A  specimen  assayed  by  Hoffmann 
yielded  gold,  0.408  ounces ;  silver,  0.058  ounces  to  the  ton.  Another 
showed  a  distinct  trace  of  gold  ;  silver,  none. 

A  tunnel  was  run  in  by  Mr.  Haywood  many  years  ago  to  tap  the 
ledge.  Its  direction  was  N.  6  E.,  and  length,  90  feet.  It  did  not  fol- 
low the  ledge;  and  veiy  little  can  be  seen  from  the  developments,  of 
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the  character  of  the  ledge.      Prospect  ditches,  and  openings  made  by 
Haywood  proved,  however,  an  abundance  of  quartz. 

An  ai  astru  located  on  the  ground  was  unprofitably  worked  by  Mr.  Arastra. 
Ijuce.    Its  name  was  originally  the  Doiiglas  ledge.      Mr.  Haywood 
reports  that  he  found  visible  gold   all  the  way  down,  from  the  day  he 
commenced  prospect  work,  to  the  bottom  of  his   hole,   which  was 
located  on  the  richest  place  at  the  surface. 

His  tunnel  was  on  one  side  of  ihe  ledge,  crossed  it  diagonally,  and 
then  kept  alongside.  About  40  feet  in,  was  obtained  the  mineral  now 
seen  on  two  dumps.  Various  stringers  three  or  four  inches  in  thick- 
ness were  crossed,  besides  the  main  ledge. 

A  ledge  on  the  top  of  the  hill,  1,400  feet  N.N.W  from  the  Arastra 
ledge,  also  follows  the  strike  of  the  rock.  There  is  quartz  scattered 
all  over  the  top  of  the  hill. 

The  Snowshoe  Crtek  Rich  BoxildUr  Ledge^  never  identified,  was  the  Boulder; 
ledge  sought  in  the  Arastra  location.     The  only  other  ledge  ever  found  JSfena  aid  free 
on  Little  Snowshoe,   besides  the  Ai-astra,  in  proximity  to  the  placers,  ^^^' 
is  on  the  point  200  yards  below  Smith  and  Anderson's  hydraulic  dig- 
gings.    In  1874,  Mr.  Haywood  ran  a  tunnel  to  find  a  high  rock-bed 
bench  of  the  channel,  and  found  this  ledge.     It  contained  a  good  deal 
of  galena.     What  struck  him  was,  that  it  appeard  to  bo  the  same  kind 
of  rock  as  the  rich  quartz  boulders  for  which  the  Little  Snowshoe 
Creek  placer  diggings  have  been  noted,  containing  galena  and  free 
gold. 

The  Arastra  ledge  did  not  contain  exactly  the  same  kind  of  quartz  as 
these  boulders ;  galena  was  lacking.  Other  ledges  and  stringei's  near  it, 
however,  above  and  below  the  Arastra,  contained  galena.  About  200 
yards  west  of  the  Arastra,  still  another  ledge  was  found,  running  S.W., 
which  contained  galena. 

Oa  Horseshoe  (tm^c^,  forming  the  extreme  north-easterly  source  of  Vein  between 
Little  Snowshoe  Creek,  several  ledges  and  stringers  are  seen  crossing      * '  **  *"** 
the  gulch  diagonally,  in  the  strike  of  the  slates ;  course,  N.  30°  W. 
Contents^  of  ledge  noticed,  quartz  and  galena. 

The  Steele  Ledge  is  on  the  dividing  ridge  between  little  Snowshoe, 
and  French  Snowshoe  creeks ;  containing  honey-combed  quartz  and 
brown  iron  oxide,  with  blackish  parts.  Several  bodies  of  quartz  a  few 
feet  wide  show  on  the  surface,  without  much  appearance  of  continuity ; 
nor  containing  much  visible  mineral.  Developments,  about  18  inches 
sunk  on  ledge. 

The  Galena  Ledge,  near  by  is  supposed  by  Haywood,  to  be  in  line  with  ^*°?®*f  ®*° 
the  Arastra  Ledge ;  being  S.  21®  E.  from  Ai^astra  Ledge  three  quartet's 
of  a  mile;  on  spur  forming  the  north-west  side  of  Yank's  Peak,  one  fourth 
of  a  mile  from  summit.    It  is  in  line  with  the  tunnel  ledge  on  French 
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Snowshoe,  which  figured  during  the  quartz  excitement  of  1878.  Chunks 
of  galena  are  found  on  the  surface  immediately  below  this  ledge.  Mr. 
Haywood  supposes  the  galena  in  the  Little  Snowshoe  placer  mines  to 
have  been  derived  from  it. 

The  "  Big  Ledge;'  on  the  S.W.  side  of  Yank's  Peak,  claimed  by  Hay- 
wood and  Eawley,  strikes  north  and  south,  and  accoixjing  to  Haywood, 
standing  vertical,  shows  only  scattered  croppings  to  speak  for  itself. 
Veiriibetween  Galena  Seams  and  Veinlets. — A  mile  below  the  Arastra,  and  about 
bedsi;  galena.  jQC  yjn-ds  below  Haywood's  present  house,  Haywood,  in  1876,  found 
a  seam  of  galena  an  inch  thick,  on  the  east  side  of  Little  Snowshoe 
Creek,  in  plumbaginous  black  slate,  along  with  a  scraggy,  spany 
quartz.  It  was  in  the  strike  of  the  rock,  running  from  S.  E.  to  N.  W. 
Near  the  same  locality  on  Little  Snowshoe  Creek,  pyrites  occur  in 
association  with  a  felspar  weathering  red,  in  the  rocks  cut  through 
by  the  creek. 

On  Harvey  Creek. 

Veins  between       '^^  IroHstone  Ledge,  one-quarter  mile  below  falls  of  Hai-vey  Creek. 

sufpiideZand     OUve  and  bluish  felspar  with  iron  pyrites.     Over  three  feet  in  width. 

carbonate.  Strike  east  and  west ;  dip,  N.  <  60"^ ;  with  the  slates  apparently.  It 
is  from  three  to  eight  feet  wide,  and  is  repeated  in  another  locality 
near  it.  Contents :  Siderite,  with  magnetic  pyrites  and  a  little  ii"on 
pyrites;  a  great  body  of  metal,  being  nearly  solid  ore.  Assay  by 
Hoifmann  showed  a  distinct  trace  of  gold  ;  silver,  none. 

The  ledge  weathers  red  on  the  surface.  Projecting  into  the  creek, 
boulders  from  it  strew  the  placer  mines  below. 

Duck  Creek. 

Veinsaorosaj       Ledge  300  feet  above  the  Forks  Trail  crossing.    Stride  of  ledge  S.W.; 

iSdiin^'*™"  attitude,  vertical.      Strike  of  country  rock  in  the  vicinity  E.  and  W., 

saiphides.        dip,  north.    Body  two  to  four  feet.     Contents:  Galena  with  white  and 

yellow  oxides,  a  small  quantity  of  ii*on  pyrites,  zinc  blende,  reddish 

oxides,  and  opaline  hornstone.    Assay  by  Hoffmann  showed  a  trace 

of  gold ;  silver,  3.850  ounces  to  the  ton. 

A  surface  cut  was  made  in  1878  on  the  north  side  of  the  creek, 
disclosing  considerable  quantities  of  galena.  On  an  adjacent  dis- 
coloured bluff  of  country  i*ock,  an  excitement  was  raised  25  years  ago, 
owing  to  placer  finds  supposed  to  have  been  traced  to  this  vicinity. 

Borland  Ledge,  two  miles  above  trail  crossing ;  strike,  S.W. ;  atti- 
tude, vertical.  Strike  of  slates  in  the  vicinity,  S.E. ;  dip,  southerly 
<  26°.  A  body  of  four  to  ^ve  feet  in  width  crops  out  on  the  N.  side 
of  the  creek,  into  which  a  shallow  cut  has  been  made.  Contents :  Quartz 
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with  iron  pyrites  and  chlorite.    Assay  by  Hoffmann  showed  a  trace  of 
gold;  silver,  none. 

In  the  winter  of  18*78,  the  Chinese,  supported  by  the  merchant 
Ching  at  Quesnel  Forks,  took  great  interest  in  this  ledge,  and  worked 
at  and  around  it  the  greater  part  of  the  winter,  without  accomplishing 
much.    It  was  believed  to  be  rich. 

North  Fork  of  Quesnel  Eiver. 

Moore's  Ledge, — A  ledge  is  reported  hy  Mr.  James  Moore  cropping 
at  low  water  on  the  left  bank  of  the  North  Fork  100  yards  above 
the  mouth  of  Spanish  Creek.  It  crosses  the  river  at  right  angles. 
Body,  three  feet. 

Below  Spanish  Creek  the  bed  of  the  North  Fork  was  found  rich ;  piaoer  gold, 
above  it,  poor  in  gold. 

Ns  Tye  Ledge, — A  mile  below  mouth  of  Spanish  Creek  Chinese  hy-  Vein  across 
draulic  diggers  near  old  Diller   tunnel,  exposed  ledge  in  washing,  sulphide. 
Strike,  N.W.,  dip^  N.E.  <  60°.    Slates  strike  east  and  west,  dip,  north 
eight  degi*ees.    Body,   one  to  four  feet;   irregular  in  continuation. 
Contents :    Quai-tz  with  ferric    hydrate,  from    decomposed    pyrites. 
Assay  by  Hotfmann  showed  a  trace  of  gold ;  silver,  none. 

The  Diller  tunnel  was  run  into  a  point  on  the  right  bank,  intei*seot- 
ing  a  ledge  in  this  vicinity. 

The  Stephenson  Ledge  also  on  the  i*ight  bank,  one  mile  and  three-quar- 
ters below  the  mouth  of  Spanish  Creek,  was  opened  by  shaft  and 
tunnel  in  1878.    Body  and  contents,  unknown. 

Spanish  Creek, 

On  Spanish  Creek  there  are  seven  or  eight  known  ledges,  reported  Nameroas 
by  Mr.  Moore.  A  mile  above  its  mouth  there  is  a  ledge  two  feet  wide,  ^^^'^ 
Bot  containing  any  sulphurets.  There  is  a  ledge  from  five  to  seven 
feet  in  width  at  the  meadows,  near  the  outlet  of  Black  Beai*  Creek.  It 
contains  galena  in  streaks  about  an  inch  wide,  and  strikes  N.N.E. 
Another,  a  mile  up  Black  Bear  Creek,  is  six  inches  wide,  and  consists 
of  decomposed  quartz.  Above  that,  one  mile  and  a  half  is  a  ledge  four 
feet  wide  containing  iron  pyrites.  These  ledges  run  in  the  same 
genei-al  direction. 

While  working  placers  on  Black  Bear  Creek,  Mr.  Moore  frequently 
found  pieces  of  pure  galena  weighing  from  one  ounce  to  ten  pounds, 
and  many  quai*tz  bouldera  containing  galena. 
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South  Fork  of  Quesnel  River. 

Gold  in  Between  Quesjnel-Forks  town,  and  Quesnel  Lake,  a  nine-mile  stretch 

'  of  Quesnel  Eivor  has  been  designated  as  the  South  Fork.  In  the 
placers  accompanying  the  nver  here  on  high  shelves  of  bed-i«ock, 
quartz  boulders  occur  along  with  iron  pyrites,  and  their  rusty  decom- 
position products,  derived  from  the  newer  mesozoic  rocks  of  that 
region.  A  soft  conglomerate  is  picked  by  the  miners,  in  oixler  to 
wabh  it;  and  its  metallic  contents  are  seen  to  have  led  them  occasionally 
fai'  np  on  the  hill  sides,  above  the  bed  of  the  old'river  channel.  Much 
of  the  gold  on  this  stream,  accoixlingly  appears  to  be  a  secondaiy 
deposit.  Veins  in  this  area  are  certainly  less  numerous,  and  have 
attracted  little  attention  in  connection  with  the  placer  deposits. 

Between  the  Main  Quesnel  and  Swift  Rivers. 
Vein  across  The  Dominion  Ledge  on  western  end  of  Cariboo  Mountain  :  strike  N. 

beds,  free  gold.  *'  ' 

85°  E.;  dip,  southward,  <  80^.  Body,  eight  to  ten  feet.  It  plunges  down, 
and  follows  midway  the  steep  northern  escai-pment  of  Cariboo  Mountain. 
It  is  conspicuous  above  the  surface,  from  six  to  twelve  feet  in  width, 
for  one  thiixl  of  a  mile.  Beyond  that  to  westward  and  eastward,  its 
identity  becomes  less  certain,  mingling  with  neighbouring  croppings. 
Although  broken  fragments  are  found  to  the  westward  in  the  line  of 
strike,  the  appearance  is  that  of  a  diminution  in  strength  in  that  direc- 
tion. Cross  stringers  occur  plentifully.  Countiy  rock,  grey  slate. 
Three  quarters  of  a  mile  to  the  westward,  black  slate  succeeds  the 
grey.  Strike  of  countiy  rock,  N.  40°  W.,  dip,  S.W.  <  50^  Contents  : 
A  barren-looking  white  quartz,  in  some  places  stained  light  yellow. 
Specks  of  free  gold  are  visible  occasionally. 
Development.  Development  work  has  amounted  only  to  the  removal  of  about  100 
cubic  feet  of  rock  from  the  surface  of  the  ledge.  Several  miles  to  the 
westwaitl,  on  or  near  the  strike  of  the  vein,  Mr.  Porter  panned  gold  out  of 
the  surface  dirt,  at  a  point  where  the  mountain  slopes  down  into  the 
valley  of  Swift  Eiver. 

Hixon  Creek. 

Veins  between  Quesnel  Company's  location  on  Washbume  Ledge.  Strike  N.  46°  W., 
and  across  bed?,  dip  ^.E.  <  70°,  with  the  slate  country  rock.  Body  from  6  feet  to  a 
few  inches.  Cross-veins  of  less  body,  striking  N.E.  and  standing  ver. 
tical,  contain  richer  ores.  Contents :  Iron  pyrites,  grey  copper,  and  their 
decomposition  products,  with  free  gold.  Assays  by  various  parties, 
from  $28.00  to  $274.00,  averaging  over  $70.00  per  ton,  in  gold  and 
silver. 
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The  main  shaft  is  200  feet  deep.    The  Mason  shaft,  seveitil  hundred  Deyeiopment. 
feet  noiiii  of  it  at  the  base  of  the  hill,  is  40  feet  deep ;  and  the  Koch 
shaft  is  70  feet  deep. 

Three  more  or  less  crooked  prospecting  drifts  have  been  run  north- 
westwai'd  into  the  hill,  searching  for  a  continnous  ore  body.  Follow- 
ing bodies  of  quailz,  in  several  instances  the  general  coiu-se  was  with 
slates,  as  given  above.  The  oldest  of  these  was  run  by  Buckley 
and  Washburne,  the  next  by  G.  B.  Wright  and  Coleman,  and  the  last 
by  the  present  company,  under  the  superintendence  of  Mr.  George 
Koch.  The  last  mentioned  was  the  only  one  in  1886  open  to  inspection. 
It  starts  from  the  bottom  of  the  Koch  shaft,  and  is  174  feet  long.  The 
others  start  in  at  the  surface  level,  and  are  about  two-thirds  that  dis- 
tance in  length. 

From  the  main  shaft,  drifts  have  been  run  along  the  strike  in 
opposite  directions,  and  also  along  the  ci*oss-veins,  in  opposite  direc- 
tions; and  in  othei"  directions,  at  different  depths,  and  in  different 
places,  amounting  to  a  lai'ge  aggregate  of  exploratory  work.  The 
lack  of  continuity  in  the  ore  bodies  found  near  the  surface,  and  the  Ore  bodies, 
smallness  of  the  rich  cross-stringers,  has  been  baffling.  The  main 
shaft  having  been  deepened  in  188T,  a  short  drift  to  the  north-east  di&- 
cloeed  a  large  ami  promising  ore  body. 
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To  Alfred  E.  C.  Selwyn,  C.M.G.,  LL.D,,  P.E.S., 

Director  of  the  Geological  and  Natural  History  Survey  of  Canada. 

SiB : — I  beg  herewith  to  sabmit  a  preliminaiy  Contour  Map,  with 
explanatory  notes,  of  the  Duck  and  Eiding  Mountains  and  the  adjacent 
valley  of  the  Assiniboino.  The  country  depicted  and  brieflyjdescribed 
lies  chiefly  within  the  province  of  Manitoba,  but  a  strip  of  the  easlein 
portion  of  the  district  of  Assiniboia  is  also  included. 

I  have  the  honor  to  be,  Sir, 

Tour  most  obedient  servant, 

J.  B.  TYEEELL. 
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The  present  map  embraces  the  JH*ea  travelled  over,  examined  and  North-we«tem 
surveyed  during  the  summer  of  1887.  In  it  are  incorporated  all  the 
Dominion  Lands,  Indian  Reserve,  Timber  and  Railway  Sui-veys  up  to 
the  present  date.  It  forms  the  south-west  corner  of  a  larger  sheet  em- 
bracing also  the  whole  of  Lake  Winnipegosis  and  part  of  Lake  Mani- 
toba. This  sheet  it  was  hoped  would  have  been  ready  for  publication 
during  the  present  winter,  but  daring  the  early  part  of  the  summer 
of  1888  the  writer  was  seized  with  a  severe  attack  of  fever  while  in 
the  vicinity  of  Fairford  House  on  the  Little  Saskatchewan  River. 
Two  weeks  were  occupied  in  cari-ying  him  to  Winnipeg,  where  he  lay 
in  the  hospital  for  seven  weeks,  and  was  unable  to  resume  field  work 
before  the  winter  set  in.  This  checked  the  progress  of  the  explora- 
tion to  such  an  extent  that  another  season  miut  necessarily  be  spent 
before  the  whole  map  can  be  ready  for  publication. 

In  view  of  the  utterly  unknown  character  of  a  large  part  of  this  its  importance, 
region,  of  its  great  importance  as  a  source  of  timber  supply  for  Mani-; 
toba,  and  of  the  luxuriant  fertility  of  the  soil  over  considerable  ai*eas 
fiuch  as  those  drained  into  Lake  Dauphin  and  the  Assinii)oine  Eiver, 
this  map  is  now  submitted  for  publication  in  advance  of  the  larger 
sheet. 

It  has  been  compiled  and  ditiwn  by  Mr.  D.  B.  Dowling,  B.  Ap.  Sc,  surveys, 
who  also  acted  as  my  assistant  in  the  field.    In  its  preparation  I  have 
received  every  possible  assistance  from  Capt.  Deville  and  the  gentle- 
men associated  with  him  in  the  Dominion  Lards  Branch  of  the  Departs 
ment  of  the  Interior,  and  also  from  Mr.  Collingwood  Schreiber  and 
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Others  in  the  Department  of  Bailways  and  Canals.  Wherever  surveys 
of  townships  or  Indian  Beserves  have  been  made  by  the  Dominion 
Lands  Branch,  these  8ui*veys  are  marked  by  full  lines.  The  old  loca- 
tions of  the  Canadian  Pacific  Bailway,  both  north  of  the  Duck  Moun- 
tain and  south  of  the  Biding  Mountain,  have  furnished  valuable  lines 
through  the  country.  For  the  rest,  the  topography  is  laid  down  from 
odometer  and  track-sui*veys  made  by  ourselves,  frequently  checked  by 
latitudes  taken  with  a  brass  sextant  of  eight-inch  arc  reading  to  10". 
The  contour  lines  are  laid  down  from  the  heights  given  on  the  two 
,  railway-surveys  just  mentioned,  as  well  as  from  numerous  heights 
obtained  from  observations  made  with  a  mercurial  barometer  and  two 
aneroids,  compared  with  the  readings  taken  thrice  daily  from  the 
standard  barometer  at  Minnedosa.  The  height  of  the  standard  baro- 
meter at  Minnedosa  is  1689  feet,  a  height  twenty-four  feet  higher  than 
that  given  by  the  railway  profiles,  an  error  of  this  amount  having 
been  found  by  Mr.  Warren  XJpham  to  have  been  made  in  connecting 
the  sm-veys  east  of  the  Bed  Biver  with  those  to  the  west  of  it. 
Extent  of  ooun-  ^^®  °^*P  ^  ^^^  published  embraces  an  area  of  12,000  square  miles, 
tiy  mapped,  ^ut  of  this,  Lake  Winnepegosis  is  merely  sketched  in  from  former  sur- 
veys to  show  the  discharges  of  the  various  streams,  and  the  Porcupine 
Mountain,  in  the  north-west  corner  of  the  map  is  as  yet  unexplored* 
This  leaves  an  area  of  8,500  square  miles,  or  5,440,000  acres,  a  tract 
larger  than  that  of  the  State  of  Massachusetts,  which  has  been  morel)r 
less  carefully  examined.  It  embraces  Duck  and  part  of  Biding  Moun- 
tains, with  the  included  and  surrounding  valleys  and  the  more  level 
country  east  of  these  mountains,  lying  between  them  and  lakes  Winni- 
Drainage  pegosis  and  Dauphin.  It  is  drained  on  the  north  by  Swan  Biver, 
which  flows  north-eastward  through  Swan  Lake  into  Lake  Winni- 
pegosis,  its  main  tributaries  being  the  Bear*s  Head,  Favell,  Boiling 
and  Sinclair  rivei*s,  flowing  northward  from  the  north  face  of  the  Duck 
Mountain.  On  the  west,  it  is  drained  by  the  Assiniboine,  with  its 
tributaries  Little-Boggy  and  Big-Boggy  creeks  and  Shell  Biver.  On 
the  south,  some  of  the  small  upper  tributaries  of  Bird-tail  Creek  drain 
a  limited  area  in  the  Biding  Mountains.  On  the  east,  Turtle,  Ochre, 
Vermilion,  Wilson  and  Valley  rivere  pour  their  waters  into  Lake 
Dauphin,  flowing  across  the  fertile  plain  south  and  west  of  this  lake. 
Fork,  Pine  and  Duck  rivers  flow  from  the  face  of  Duck  Mountain,  the 
former  into  Mossy  Biver  and  the  latter  into  Lake  Winnipegosis. 
General  phyri-  ^^  ^^^  general  physical  features  it  presents  very  great  diversity  of 
eai  features,  character.  The  mountains,  or  rather  the  one  mountain  cut  in  twain 
by  the  great  depression  of  Valley  Biver,  cross  the  country  in  a  north- 
north-westerly  direction,  forming  a  high,  rugged  ridge  rising  in  differ- 
ent places  from  thirteen  to  nineteen  hundred  feet  above  Lake  Winni* 
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pegosis.  To  the  eastward  these  mountains  descend  in  a  steep,  wooded 
slope  to  an  even,  almost  anbroken,  alluvial  plain,  which  inclines  gently 
to  the  lake  shore.  Westward  it  descends  much  more  gradually,  and, 
except  in  the  vicinity  of  lat.  51®  30',  without  any  abrupt  escarpment, 
towards  the  Plains. 

Over  a  great  portion  of  the  higher  lands,  the  surface  is  dotted  with  Many  smau 
beautiful  little  lakes  of  clear,  fresh  water,  those  in  the  more  open 
country  being  encircled  with  green  wreaths  of  small  poplar  and  wil- 
low, while  in  the  more  thickly  wooded  tracts  in  the  higher  parts  of 
the  mountains,  tall  spruces  are  growing  to  the  edge  of  the  water* 
Many  of  these  lakes  are  drained  by  permanent  brooks,  but  most  of  the 
smaller  ones  are  isolated  during  thegrea,^r  part  of  the  time,  and  over- 
flow only  in  rainy  seasons  or  when  the  water  is  at  its  highest  stages. 
They  are  all  of  glacial  origin,  lying  in  the  depressions  of  the  irregular 
surface  of  the  till  or  unstratified  glacial  deposits. 

The  whole  land  surface  is  more  or  less  thickly  timbered,  the  woods  Timber, 
varying,  however,  from  a  few  scattered  clumps  of  willows  in  the  town- 
ships in  the  south-west  corner  of  the  map,  through  groves  of  poplar 
severed  by  open  glades  in  the  country  boMering  the  Assiniboine,  to 
coniferous  forest  on  the  summit  and  northern  and  eastern  flanks  of 
the  mountains.  In  the  valley  of  Swan  Eiver,  and  in  the  tract  of 
country  south-west  of  Lake  Dauphin,  the  forest  again  gives  place  to  a 
partly  wooded  country,  the  open  areas  of  which  are  often  covered  with 
a  luxuriant  growth  of  rose  bushes  and  other  small  shrubs. 

Lake  Dauphin  is  a  shallow  body  of  water  twenty-eight  miles  long  Lake  Daaphin. 
and  ten  to  twelve  mile^  wide,  with  an  approximate  elevation  above 
the  sea  of  eight  hundred  and  forty  feet.  Mossy  Eiver  flows  from  its 
northern  end  into  the  south-west  angle  of  Lake  Winnipegosis.  Its 
shores,  where  seen  along  its  southern  boundary,  were  either  low  and 
marehy,  or  bordered  by  beach-ridges  of  well-rounded  limestone  graveli 
behind  which  stretched  extensive  meadows  of  rich,  tall  gi*as8.  In  high 
water  these  meadows  are  doubtless  flooded,  but  at  present  they  are  quite 
dry,  and  will  be  so  in  all  oixiinary  seasons.  Behind  these  meadows,  a  Rj^h  gUunai 
wide  and  apparently  flat  plain  stretches  back  to  the  foot  of  the  Eiding  p^*°' 
Mountain.  Instead  of  being  level,  however,  it  rises  gradually  and  regu- 
larly, being  generally  well  drained  by  the  numerous  small  clear  streams 
that  flow  through  it  in  narrow,  winding  channels.  These  streams  are 
skirted  with  rows  or  narrow  belts  of  timber  consisting  of  elm,  oak, 
birch,  and  eottonwood.  Between  these  wooded  belts,  the  plain  is 
dotted  with  groves  of  poplar  and  willow.  The  soil  is  a  rich  alluvial 
clay  loam,  on  which  abundant  crops  of  wheat,  oats,  barley,  maize, 
as  well  as  all  the  ordinary  garden  produce  grown  in  eastern  Canada 
and  the  central  and  eastern  United  States,  can  be  raised.    On  the 
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third  of  August,  1887,  barley  was  ripe  and  being  cut,  and  the  fields  of 
wheat  were  quite  tinged  with  yellow.  On  the  17th  of  Angust  the 
settlers  were  reaping  the  dead  ripe  wheat,  which  gave  promise  of  a 
very  heavy  yield. 

The  summer  frosts,  too,  which  have  occasionally  proved  prejudicial 
'  to  the  crops  in  some  parts  of  Manitoba  and  the  North-West  Territory, 
appear  to  avoid  this  favom'ed  district.  This  is,  no  doubt,  in  part 
due  to  the  slope  of  the  surface,  the  cold  air  sinking  down  the 
gentle  incline  till  it  reaches  the  lake,*  where  it  is  wai*med  by  radiation 
from  the  surface  of  the  large  body  of  water  which  h^s  been  warmed 
by  the  hot  sun  of  the  day  before,  and  which,  on  account  of  its  shallow- 
ness, gives  out  its  heat  rapidly  to  the  overlying  air.  The  great  luxu- 
riance of  the  grasses  and  herbage  in  this  district  has  also  much  effect 
in  hindering  the  occurrence  of  summer  frosts.  By  increasing  the 
amount  of  water  evaporated  in  the  day  time  it  renders  latent  a  large 
amount  of  heat,  which  again  becomes  sensible  when  this  moisture  is 
deposited  in  the  evening  in  the  form  of  dew.  Growing  grain  would 
also  have  precisely  the  same  effect.  Its  sheltered  position  is  also  very 
much  in  its  favour.  A  wind  blowing  from  the  east  across  the  great 
lakes  of  the  Winnipeg  basin  will  be  loaded  with  moisture,  which,  if  it 
does  not  fall  as  rain,  will  form  into  clouds  or  be  deposited  as  a  heavy 
dew,  and  will  avert  a  frost  either  by  hindering  the  radiation  of  the 
heat  from  the  lower  stratum  of  air,  or  by  raising  its  temperature. 
If  the  wind  is  blowing  from  the  drier  plains  to  the  west  it  will  be 
partly  diverted  to  the  south-west  along  the  Duck  and  Biding  moun- 
tains, and  what  crosses  the  mountains,  though  very  dry,  will  be  so 
much  warmed  by  condensation  in  descending  thirteen  to  eighteen 
hundred  feet  that  little  danger  of  frost  need  be  feared  from  it* 
In  this  connection,  it  may  be  remarked  that  it  appears  very  prob- 
able that  the  planting  of  trees  ai'ound  the  fields  on  the  plains  of 
Manitoba  and  the  North-West  TeiTitory  would  have  considerable 
influence  in  preventing  the  occurrence  of  summer  frosts  by  breaking 
the  winds  and  hindering  the  free  circulation  of  air.  The  moisture  that 
was  evaporated  from  a  field  of  growing  or  ripening  grain  or  other 
crop  would  then,  to  a  considerable  extent,  remain  over  the  field, 
whereas  now  it  is  often  replaced  by  dry  air  from  the  plains,  which  offers 
no  obstruction  to  the  rapid  loss  of  heat  from  the  earth  by  radiation. 
The  circumstances  under  which  frost  occurs  are  often  as  follows: — 
During  the  day  a  stiff  wind  is  blowing  from  a  westerly  direction,  car- 
rying off  the  moisture  as  fast  as  it  is  evaporated.  In  the  evening  the 
weather  becomes  very  calm,  and  on  account  of  the  absence  of  any 
moisture  in  the  atmosphere  the  stars  shine  with  exceptional  bril- 
liancy.    The  earth  is  warm  from  the  heat  of  the  day,  but  radiation 


Digitized  by 


Google 


TYRREu.]  DUCK  AND    RIDING   MOUNTAINS.  9  E 

proceeds  so  fast  that  by  one  or  two  o'clock  in  the  morning  its  imme- 
diately available  supply  of  heat  is  exhausted  and  the  overlying  air  falls 
below  the  freezing  point.  The  presence  of  a  greater  amount  of  mois- 
ture in  the  air  will  prevent  this  rapid  dissipation  of  heat,  and  one  of 
the  means  of  insuring  the  presence  of  this  moisture  is  by  constructing 
wind-breaks  in  the  form  of  rows  of  trees  in  oixler  to  retain  the  damp 
atmosphei^e  over  the  fields  rather  than  to  allow  it  to  be  replaced  by 
the  drier  air  of  the  plains. 

Smudges,  the  smoke  from  which  on  those  quiet,  bright  nights  will 
flettlo  down  over  the  land,  would  doubtless  also  have  a  very  beneficial 
effect  in  hindering  the  occurrence  of  fiosts. 

The  breaking  up  and  tilling  of  the  soil  will  also  have  a  great  eifect  in  Breaking  of  the 
reducing  the  diurnal  variations  of  temperature.  The  direct  rays  of  the  ^^^' 
sun  during  the  day  do  not  raise  the  temperature  of  ploughed  land  as 
high  as  that  of  the  unbroken  plains,  but  they  warm  it  to  a  greater 
depth,  a  fact  which  may  readily  be  observed  in  walking  across  the  drier 
plains  on  a  hot  day  in  summer.  The  dry  sod,  covered  with  short 
withered  grass,  will  be  felt  to  be  veiy  hot,  but  if  ploughed  land  is 
reached,  the  ground  will  at  on  ce  bo  found  to  be  much  cooler.  By  taking 
a  spadeful  of  earth  from  the  two  places  the  lower  i)art  below  the  sod 
will  be  found  to  be  very  much  cooler  than  that  under  the  ploughed 
land.'  The  effect  that  this  will  have  on  the  night  temperature  of  the  air 
will  be  that  the  radiation  of  heat  from  the  ploughed  land  will  be  much 
slower  than  from  that  which  is  unbroken,  but  which  is  practically  bare 
on  account  of  the  withering  of  the  short  grass.  The  temperature  will 
be  lowered  comparatively  slowly,  and  while  in  the  latter  case  a  fi-ost 
might  have  set  in  at  four  or  five  o'clock  in  the  morning,  in  the  former 
the  air  will  be  kept  above  freezing  point  till  the  sun  ribcs  again. 

JBut  to  return  to  the  alluvial  Lake  Dauphin  plain,  the  surface  is  so 
level  or  evenly  sloping  that  lakes  or  ponds  ai'e  very  scarce,  but  plenty 
of  good  water  can  easily  be  obtained  in  wells  ten  to  fourteen  feet  deep. 
In  ascending  from  the  lake  to  Biding  Mountain,  the  surface  rises  by 
low  steps  to  the  foot  of  the  more  abrupt  escarpment.  The  steps  are 
occasionally  replaced  by  ridges  of  rounded  gravel,  both  the  steps 
and  ridges  representing  old  shore  lines  of  the  ancient  lake  which  for- Old  shore  Unea 
merly  occupied  the  whole  of  the  basin  of  Lake  Winnipeg  and  the  val-Aga«riz. 
ley  of  the  Ked  Eiver,  a  lake  the  former  existence  of  which  was  first 
clearly  pointed  out  by  Prof.  H.  Y.  Hind  in  1859  and  which  was  after- 
wards named  by  the  late  General  Wan*en,  Lake  Agassiz,  in  honour  of 
Louis  Agassiz,  the  firet  great  opponent  on  this  continent  of  the  force 
of  glacial  erosion  and  of  the  former  distribution  over  the  northern 
portion  of  America  of  a  great  ice-sheet  in  glacial  times.  The  full  com- 
parison of  these  ancient  shore  lines  with  the  shores  of  the  present  ad- 
joining lakes  must  be  left  to  the  final  report  on  this  area. 
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Most  of  the  steps  are  low,  seldom  reaching  a  greater  height  than 
ten  or  twelve  feet,  but  one  of  the  higher  ones,  which  is  crossed  on  the 
Vermilion  Eiver  trail,  and  the  bottom  of  which  may  be  considered  the 
foot  of  the  mountain,  rises  to  the  height  of  one  hundred  feet.     Its  face 

Ancient  coart-  ^^  "^^  *  steep  slopo  woodcd  with  poplar  and  small  bushes,  but  when 

®^*^  the  waves  of  the  ancient  lake  beat  against  it,  it  rose  above  the  water  as 

a  naked  cliff  of  white  Cretaceous  chalk-marl.  Following  the  shore- 
lines northward  to  beyond  the  Valley  Kiver,  the  low  coast-cliffs  almost 
entirely  disappear,  and  the  ancient  shores  are  represented  entirely  by 
gravel  beach-ridges.  This  change  of  conditions  is  caused  by  the  fact 
that  the  base  of  the  escarpment  of  Duck  Mountain  is  much  higher  than 
the  foot  of  Riding  Mountain,  and  higher  than  the  highest  level  to 
which  Lake  Agassiz  appears  to  have  risen.  From  this  escarpment  the 
land  slopes  gently  down  a  long  easy  grade  to  the  level  of  Lake  TVinni- 
pegosis. 

Gravel  beaches.  ^^^  beaches  Consist  of  more  or  less  rounded  gravel,  the  pebbles, 
which  are  chiefly  of  limestone,  though  a  few  are  of  granite,  varying 
from  the  size  of  pigeons'  eggs  down  to  that  of  No.  6  shot,  but  however 
fine,  they  are  still  distinct  pebbles,  mixed  with  little  or  no  quartz  sand. 
The  ridges  follow  in  a  long  sweeping  curve  the  general  direction  of 
the  face  of  the  escarpment.  The  highest  of  those  ridges  seen  on  Shanty 
Creek  has  an  elevation  of  1,365  feet  above  the  sea,  and  as  far  as  one 
could  judge  is  about  two  hundred  feet  below  the^  level  of  the  base  of 
the  mountain  escarpment.  The  pebbles  in  it  have  their  angles  worn 
off  by  water  action,  but  are  not  at  all  well  rounded,  and  between  it  and 
the  next  lower  ridge  there  is  very  little  alluvial  deposit,  showing  that 
the  water  stood  at  this  height  for  a,  comparatively,  very  short  time. 
Above  the  ridge  the  surface  is  lightly  undulating  and  composed  en- 
tirely of  unstratitied  glacial  till  scattered  over  with  irregular  pebbles 
and  boulders,  it  having  never  been  buried  under  the  waters  of  this 
great  post-glacial  lake. 

Natarai  roada.  ^^®  northwai'd  extensions  of  these  ridges  form  remarkably  straight 
natural  roads  through  the  otherwise  level  and  often  swampy  ormarehy 
country.  One,  having  an  elevation  of  1,084  feel  at  Valley  River,  was 
followed  northward  with  buckboard  and  carts  for  twenty-three  miles, 
to  beyond  Shanty  Creek,  while  another,  about  seventy  feet  above  the 
last,  was  followed  from  a  little  south  of  Wilson  River  northwai-d  for 
twelve  miles  to  a  branch  of  Valley  River,  where  the  extension  of  the 
forest  across  the  i-idge  obliged  us  to  descend  to  its  lower  neighbor. 
At  Shanty  Creek  we  returned  to  the  Higher  beach,  and  continued  to 
follow  it  northward  for  nineteen  miles,  at  which  point  it  was  still  quite 
well  marked.  Half  a  milo  to  the  eastward  the  lower  beach  was 
also  typically  developed.  Thus  these  two  ridges  were  found  to  extend, 
the  lower  one  at  least  forty,  and  the  upper  one  forty-four  miles. 
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A  few  miles  furlhor  north,  near  Duck  Eivor,  similar  gravel  ridges  Beaches  pine- 
are  found  to  obtain,  though  here,  instead  of*  being  generally  open  and®®^®     * 
grassy,  they  are  covered  in  pai't  with  a  scattered  growth  of  small  Bank- 
sian  pines.    Looking  southward  from  Duck  River  along  a  ridge,  the 
height  of  which  is  given  on  the  profile  of  the  old  location  of  the  Cana- 
dian Pacific  as  1,201  feet,  a  high  knoll  is  seen  to  rise  above  and  just  to 
the  westwai-d  of  it.     This  knoll,  when  reached,  was  found  to  be  the  ^°^  *»^  *»*^*°^- 
northern   end   of  a  gi'avel  ridge  running  oif  to  the  southward,  and 
rising  sixty  feet  above  the  ridge  immediately  to  the  east  of  it.     Its 
face  is  steep,  the  slope  being  apparently  as  great  as  that  at  which  the 
gravel  would  stand.     The  point  is  bent  around  to  the  westward  in  the 
form  of  a  knob  or  hook,  the  whole  appearing  as  if  it  had  projected  out 
into  the  lake  as  a  gravel  spit  or  hook,  as  the  land  behind  as  well  as  in 
front  of  it  is  from  fifty  to  sixty  feet  below  its  summit. 

This  point  was  somewhat  peculiar  in  being  scattered  over  with  a  Qneiss boaiden 
great  number  of  large  gneissoid  boulders,  lying  on  a  surface  of  sand 
filled  with  rounded,  waterworn  pebbles  of  gneiss,  limestone,  ironstone, 
etc.  As  a  rule,  the  ancient  beaches  are  composed  entirely  of  small 
rounded  pebbles,  in  this  particular  ditfering  very  materially  from  the 
beaches  of  the  lakes  which  now  occupy  the  lower  levels  of  the  Winni- 
peg basin.  On  the  existing  lakes  the  shores  are  very  thickly  strewn  with 
gneissoid  bouldere»,  which  in  winter  have  been,  and  are  still  being,  frozen 
into  the  ice,  and  then  shoved  outwards  by  its  expansion  till  they  are 
placed  up  beyond  its  reach,  or  packed  into  a  vciy  regular  wall.  Many 
of  the  boulders  on  the  above  mentioned  ancient  gravel  bar  or  spit  have 
probably  been  placed  there  in  a  similar  way,  the  bay  to  the  westward 
having  doubtless  been  frozen  over  during  the  winter,  while  the  general 
absence  of  boulders  on  the  long  straight  beaches  would  seem  to  indi- 
cate that  the  whole  lake  was  never  covered  with  ice. 

North  of  Duck  River  the  higher  ridges,  which  alone  have  been  fol- Abrupt  change 
lowed  here,  bend  sharply  round  the  north-east  corner  of  the  Duck^^^'*^^®°' 
Mountain  into  the  valley  of  Swan  River. 

The  presence  of  these  ridges  influences  in  a  very  marked  degree  theRi^jgea  serFcaa 
character  of  the  country  they  traverae.  Although  they  furnish  mag-^*^"™^^*™"' 
nificent  natural  highways  they  also  act  as  dams  in  preventing  the 
ready  drainage  of  the  conntrj-  down  its  easy  natural  slope,  except  in 
a  few  places  where  these  dams  are  broken  through  by  streams  such  as 
the  Duck  and  Fork  rivere.  There  is  very  commonly  a  marsh  or 
marehy  lake  just  above  or  west  of  the  ridge,  or  a  little  sluggish 
stream  may  flow  northward  or  southward  beside  it.  The  country 
in  the  latter  case  is  somewhat  better  drained  and  generally  supports 
a  close  growth  of  small  black  spruce  and  tamarac.  The  lower  side 
of  the  ridge  is  drier  and  sometimes  supports  a  growth  of  poplar,  but 
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generally  is  thickly  covered  with  small  black  spruce.  Some  fine 
groves  of  large  white  spruce  are  met  with  close  to  the  banks  of  the 
larger  streams.  Stunted  oaks  on  the  ridges  in  the  more  open  parts 
and  some  beautiful  groves  of  tall,  stately  elms  wore  seen,  a  very  notice- 
able one  of  the  latter  being  a  grove  near  the  foot  of  the  Duck  Mountain, 
a  few  miles  south  of  Duck  Eiver.  A  few  pleasant  prairies  here  and 
there  occur,  but  they  are  not  numerous,  and  the  country  may  be  said 
to  be  generally  thickly  wooded.  Forest  fires  in  recent  years  have, 
however,  destroyed  the  greater  part  of  the  timber  that  could  have  been 
converted  into  lumber,  and  instead  there  is  now  a  close  growth  of  small 
sticks  as  yet  comparatively  valueless.  As  was  stated  above,  large 
areas  are  now  covered  with  swamp  or  marsh,  but  this  wet  land  could 
be  drained  with  very  little  difficulty,  since  the  surf  ice  everywhere 
slopes  gently  towards  the  east,  except  where  the  incline  is  broken  by 
gravel  ridges  from  fifty  to  one  hundred  and  fifty  yai-ds  in  breadth. 
Drains  could  be  readily  cut  through  these  at  intervals  sufficiently  close 
to  allow  the  water  to  flow  off  frecl}'^  to  the  lake. 

Of  the  two  largest  streams  that  flow  eastward  within  the  district, 
the  Valley  Eiver  winds  in  a  beautiful  sloping  valley  which  doubtless 
represents  an  ancient  drainage  channel  in  pre-glacial  times.  Above  or 
west  of  the  gravel  ridges  that  cross  this  valley  is  a  wide  sandy  plain, 
representing  an  old  delta  deposit  when  Lake  Agassiz  was  at  its  highest 
stages  and  when  a  stream  flowed  into  it  through  the  valley  of  Short 
Creek  from  the  west  bide  of  the  Duck  Mountain.  The  Swan  Eiver 
valley  is  much  wider  and  is  cut  down  to  a  much  greater  extent.  The 
lower  part,  below  what  is  locally  known  as  the  "Coast  Eidge,"  is 
covered  with  alluvial  deposits  of  sand  or  sand}"^  clay>  while  farther  west 
are  some  rough  morainic  tracts,  among  which  lie  extensive  flood  plain 
deposits.  In  both  of  these  valleys,  Indians  and  Metis  have  at  different 
times  had  thriving  little  villages,  the  soil  being  very  rich  and  fertile. 
On  the  latter  there  is  now  a  Metis  settlement  about  a  mile  or  two  beyond 
the  northern  limit  of  the  present  map.  Two  Indian  reserves  were  for- 
merly occupied  on  the  banks  of  this  river  and  on  them  the  Indians 
raised  grain  and  the  ordinary  root  crops.  Lately,  these  Indians  have 
been  removed  to  the  vicinity  of  Fort  Pelly  for  the  greater  convenience 
of  communication  and  trade. 

On  Valley  Eiver  there  was  formerly  an  Indian  settlement  in  township 
25,  range  24,  west,  and  now  there  is  a  thriving  village  at  the  mouth 
of  Short  Creek,  at  the  point  where  the  Eiver  leaves  the  Duck  Mountain. 
A  good  cart-trail  runs  from  Eussell  on  the  Manitoba  and  North- West- 
ern Eailway  to  this  village,  and  carts  can  also  pass  eastward  from  it 
to  the  Lake  Dauphin  settlement.  Here  in  the  summer  of  1887  some 
good  crops  of  the  ordinary  grains  and  roots  were  being  raised. 
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West  and  south-west  of  the  alluvial  plain  of  the  ancient  Lake Dpok and 
Agassiz,  the  Duck  and  Ridin<ic  mountains  rise  to  from  two  thou-and  to  Slninfaine. 
two  thousand  seven  hundred  feet  above  the  sea,  in  most  places  faced  by 
a  steep  escarpment,  but  between  Vermilion  and  Valley  rivers  the  slope 
is  gradual,  no  appi*eciable  escarpment  being  seen  during  the  ascent. 
This  slope  is  generally  well  drained  and  in  places  supports  a  sti'ong 
growth  of  poplar  and  spruce,  but  unfortunately  much  of  it  is  fire-killed 
and  useless. 

The  higher  parts  of  the  mountains  are  very  rough  and  uneven,  being  Rough . 
composed  of  drift  hills  and  ridges  from  one  to  three  or  four  hundred  country, 
feet  hi/rh,  among  which  nestle  beautiful  lakes  of  pure  clear  water,  or 
sparkling  b:  ooks  flow  to  the  main  watercourse-,  mc  st  of  which  have 
a  general  north  or  south  direction.  Many  of  the  hills  are  thickly 
clothed  with  spiuce  and  balsam  fir  (A.  balsamia)  mixed  with  birch  and 
poplar,  and  in  the  more  southern  portions  with  maple  (Acer  spicatum) 
and  more  northerly  with  an  occasional  tree  of  mountain  ash.  Some 
of  the  knolls  in  the  northern  and  north-eastern  areas  are  so  thickly 
strewn  with  largo  gneissoid  boulders,  that  the  land  is  almost  barren, 
supporting  but  a  short  stunted  growth  of  Banksian  pines,  and  where 
these  have  been  buined,  as  they  have  been  over  considerable  areas,  the 
ground  is  almost  entirely  uncovered  by  either  grass  or  herbage  of  any 
kind.  Between  these  rough  hills  stretch  considerable  areas  of  level 
swampy  country  covered  with  a  close  growth  of  black  spruce,  ih  most 
cases  too  small  to  be  of  any  general  economic  importance. 

The  northern  face  of  the  Duck  Mountain  has  formerly  supported 
much  excellent  forest,  but  most  of  this  area  has  now  been  burnt  over,  Some  spraee- 
and  is  being  overgrown  with  poplar.     A  fine  grove  of  white  spmce 
however  yet  remains  near  the  head  of  Favell  River  and  between  Favell 
and  Boiling  rivers. 

The  thickly  wooded  areas  of  these  mountains  are  the  favourite  hunt- 
ing grounds  of  Indians  who  have  their  reserves  by  the  lakes  or  along  Good  hunting 
the  Assiniboine.  One  of  these  latter  bands,  under  Chief  Cot^,  has*'^"" '* 
cut  a  good  cart  trail  from  its  reserve  north  of  Little-Boggy  Creek  to 
Angling  Lake,  where  it  has  built  a  number  of  substantial  log  houses. 
These  houses  are  deserted  during  the  summer,  but  in  the  autumn,  when 
the  season  for  hunting  and  trapping  returns,  a  portion,  if  not  the  whole, 
of  the  band  moves  here  from  the  village  and  fari^s  on  the  Eesei-vo 
and  supports  itself  during  the  winter  on  the  proceeds  of  the  chase. 

West  of  Duck  Mountain  stretches  away  to  the  westward  the  rich 
alluvial  plain  through  which  the  Assiniboine  River  flows  in  a  direction  Awiniboine 
25°  east  of  south.  The  eastern  side  of  this  plain  between  Lac  la  Courae  ^*"*^* 
and  Little-Boggy  Creek  is  a  steep  slope  or  escarpment  from  two  to  five 
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hundred  feet  high,  but  south  of  Little-Boggy  Creek  this  e3cai*pment 
soon  disappears,  and  the  plain  rises  through  a  gradual  though  gener- 
ally undulating  or  rolling,  incline  to  the  summit  of  the  mountains. 
The  soil  in  this  plain  or  valley  bottom  is  exceedingly  fertile,  being 
composed  of  a  rich  alluvial  dark  sandy  loam,  which  produces  abundant 
crops  of  grain. 

The  course  of  the  river  ilself  is  a  very  peculiar  one.  Just  above 
Fort  Pelly  it  flows  in  an  almost  northerly  direction,  making  straight 
for  the  wide  valley  at  the  bottom  of  which  at  present  a  small  stream. 
Shake  Creek,  rises  in  a  quagmire  just  noHh  of  the  Fort  and  flows  into 
Swan  Eiver.  Instead  of  following  this  valley  northwaixl,  however,  the 
Assiniboine  turns  abruptly  and  flows  a  little  east  of  South  in  the  bot- 
tom of  a  shallow  and  indefinite  valley.  This  valley,  however,  gradu- 
ally becomes  better  defined  and  increases  in  depth  lower  down,  and 
though  the  country  on  either  hand  becomes  higher,  the  river  maintains 
its  direction,  at  length  cutting  a  valley  about  four  hundred  feet  deep. 
The  land  on  either  side  of  the  valley  north  of  the  mouth  of  Shell 
Eiver  consists  of  alluvial  deposits  which  appear  to  have  been  laid  down 
in  the  bottom  of  an  ancient  lake  which  stretched  westwaixl  from  the 
western  base  of  the  Duck  Mountains.  Its  further  shore  has  not  yet 
been  determined. 

This  lake,  as  well  as  Lake  Agassiz,  is  closely  associated  with  the 
former  glacial  conditions  of  the  country,  and  a  brief  statement  of  the 
conditions  then  probably  existing  may  be  here  given. 

During  the  continuance  of  the  glacial  period,  a  huge  glacier  moved 
^°f  *^*^**^  in  a  south-south-easterly  direction  in  the  great  valley  east  of  the  Duck, 
Eiding  and  Pembina  escarpment,  while  another  flowed  parallel  to  it 
down  the  valley  of  the  Assiniboine  on  the  western  side  of  these  moun- 
tains. At  times  these  glaciers  doubtless  coalesced  into  one  vast 
ice  sheet,  while  at  other  times  they  were  separated  by  the  mountains 
either  in  part  or  entirely  and  along  the  tops  of  the  mountains  threw 
up  a  median,  or  rather  what  has  been  called  by  Professor  Chamber- 
lin  an  *'  interlobate  "  moraine  consisting  almost  entirely  of  boulders  and 
debris  of  the  ArchsBan  rocks  to  the  north.  This  is  what  has  given  the 
mountains  their  rough,  rugged  and  broken  character,  a  character  which 
is  most  pronounced  in  the  more  northern  portions.  Where  the  Indian 
tml  crosses  the  north-eastern  comer  of  the  Duck  Mountains  much  of 
the  country  is  so  completely  a  mass  of  boulders  that  it  supports  but  a 
few  small  stunted  Banksian  pines.  At  length  a  rise  of  the  land  took 
place  in  the  southern  or  central  portion  of  the  continent,  which  rise  is 
doubtless  accountable  in  part  for  the  high  elevation  of  some  of  the 
plateaux  of  the  Western  states  and  of  the  Eocky  Mountains. 
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The  glaciera  now  rapidly  receded  down  the  valleys,  leaving  large  Reoeseion  of 
bodies  of  fresh  water  occupying  the  depressions  along  their  fronts.  It*  ©Kiwier. 
was  apparently  in  this  way  that  Lake  Agassiz,  the  ancient  lake  of  the 
Bed  River  valley,  and  the  lake  which  occupied  the  upper  part  of  the 
Assiniboine  valley,  were  originated.  The  ice  front  at  last  receded 
to  a  point  where  it  again  became  relatively  stationary,  the  flow 
of  ice  from  the  higher  lands  making  up  for  the  portions  that  were 
being  melted  oii*  and  carried  away. 

Whether  this  ice  front  formed  the  northern  or  north-eastern  shore  Gradual  incline 
of  the  above-named  lakes  it  is  impossible  as  yet  to  say,  but  the  fact 
that  the  old  shore  linos  of  Lake  Agassiz  lise  by.  a  very  gradual  and 
even  incline  to  the  north  as  far  as  they  have  as  yet  been  traced,  show- 
ing a  northern  elevation  of  the  land  since  the  lake  stood  at  its  higher 
level,  rather  than  a  very  considemble  northern  depression  or  southern 
elevation  of  the  land,  which  must  have  occurred  if  the  northern  bor- 
der of  the  luke  was  any  of  the  land  lying  to  the  northward,  lends  great 
strength  to  this  theory.  However,  for  the  complete  determination  of 
this  question,  further  systematic  investigation  is  necessary,  but  the 
existence  of  the  lakes  themselves  admits  of  no  doubt  whatever.  The 
relation  of  the  two  lakes  to  each  other  is  somewhat  difficult  to  make 
out  completely,  having  doubtless  been  quite  different  at  different  times. 
At  one  time  Lake  Assiniboine  was  possibly  only  a  bay  of  Lake  Agassiz, 
being  ))erhaps  connected  with  it  through  the  valley  of  Swan  River,  but 
if  this  was  the  case  the  alluvial  deposits  in  the  upper  pai-t  of  the  Swan 
River  have  been  covered  by  succeeding  glacial  deposits.  At  all  events  at 
one  time  a  glacial  dam  appears  to  have  stretched  across  the  north  end  of 
this  portion  of  the  Assiniboine  valley,  and  the  superfluous  waters  of  Lake 
Assiniboine  flowed  into  Lak'e  Agassiz  through  the  deep  valley  which  is 
now  in  part  dry,  and  in  part  drained  by  Short  Creek  into  Valley  River.  Valley  of  Sliort 
It  was  at  this  period  that  the  delta  plains  of  the  Valley  River  were 
formed.  When  Lake  Assiniboine  receded  towards  the  north  a  con- 
siderable stream  still  flowed  through  the  valley  of  Shell  River,  fed  in 
all  probability  by  local  glaciers  on  the  Duck  Mountain,  while  other 
streams  flowed  in  from  the  south  in  the  lower  part  of  the  same  valley, 
and  in  a  deep  valley  to  the  east  of  it  now  abandoned.  After  this 
time  the  valley  of  Snake  Creek  was  formed  and  Lake  Assiniboine  was 
doubtless  drained.  The  glaciers  on  the  mountains,  however,  now  gradu-  Recedence  of 
ally  extended,  closing  all  these  valleys  and  the  water  from  the  ice*'^*'^®"* 
front  was  obliged  to  find  some  other  outlet,  which  it  did  dowii  the  val- 
ley of  the  Assiniboine  below  the  mouth  of  Shell  River,  this  valley 
having  in  all  probability  been  first  marked  out,  in  part  at  least,  by  a 
stream  flowing  from  the  foot  of  Riding  Mountain  northward  into  Lake 
Assiniboine.    These  glaciere  have  left  marks  of  their  presence  in 
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Moraines.  morainic  dams  stretched  across  the  valleys  of  Short  Creek,  Shell 
Eiver  and  Snake  Creek,  &c.  The  flow  of  water  was  thus  estab- 
lished  towards  the  south,  and  a  valley  was  worn  out  through  which 
the  Assiniboine  Eiver  continues  to  flow  up  to  the  present  time^ 
though  it  is  probable  that  now  the  amount  of  sediment  carried 
away  by  the  river  exceeds  by  very  little,  if  it  exceeds  at  all,  the 
amount  of  sediment  brought  down  into  it  by  small  afflaent  streams, 
and  consequently  it  has  ceased  to  deepen  its  valley. 

The  geological  structure  of  the  country  will  be  discussed  in  the 
final  report,  but  it  may  be  here  stated  that  the  floor  underlying  the 
whole  country  is  a  white  or  cream-colored  Devonian  limestone.  Its 
surface  is  somewhat  undulating,  but  on  the  whole  it  exhibits  a  slight 
slope  towards  the  west  or  south-west. "  On  this  floor  are  heaped  up  suc- 
cessive beds  of  sands,  marls  and  shales  of  Cretaceous  age,  constituting 
all  the  older  rocks  seen  in  this  area  west  of  the  lakes.  These  form^ 
under  the  glacial  deposits,  the  entire  mass  of  the  Duck  and  Riding 
Mountains,  and  extend  from  them  westward  across  the  Assiniboine 
and  under  the  Great  Plains  to  the  foot  of  the  Rocky  Mountains. 
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To>.  R.  C.  Selywn,  C.M.G.,  LL.D.,  F.RS. 

Director  of  the  Geological  and  Natural  History  Survey  of  Canada, 

Sir, — I  herewith  submit  to  you  my  report  upon  the  physical  and 
goological  features,  and  economic  resources  of  portions  of  the  Sainy 
Lake  and  the  Lake  of  the  Woods  regions,  including  the  country 
throufirh  which  the  Rainy  River  flows ;  also  a  geological  map  of  the 
same,  in  two  sheets,  on  a  scale  of  ^  of  an  inch  to  the  mile ;  each  sheet 
embracing  an  area  of  72X48  miles.  The  topographical  suirveys  neces- 
sary for  the  construction  of  the  map,  upon  which  to  represent  the  geo- 
logy, occupied  a  much  larger  portion  of  the  time  devoted  to  field  work 
than  did  the  geological  examination.  With  the  exception  of  Rainy 
River,  all  the  topography  on  the  Canadian  side,  in  the  iRainy  Lake 
sheet,  is  from  our  own  surveys,  checked  by  a  few  exploratory  lines  that 
had  previously  been  run  through  the  country. 

Our  warmest  thanks  are  due  to  Mr.  and  Mrs.  Pither  of  the  Indian 
Agency  at  Goutchiching,  for  their  most  generous  hospitality  to  myself 
and  party  dui*ing  the  seasons  we  have  been  at  work  in  the  country 
amund  Rainy  Lake. 

I  have  the  honor  to  be, 
Sir, 
Your  obedient  servant, 
Ottawa,  March  4,  1888.  ANDREW  C.  LAWSON. 
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Note. — Bearings  have  refeienc^  to  the  trUe  meridian,  and  road  from 
0°  (N.)  around  to  360°. 
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REPORT 


OS  THB  GEOLOGY   OF    THE 


RAINY    LAKE    REGION, 


Introduction. 

The  present  report,  with  tho  accompanyiDg  geological  maps,  is  an  progress  of 
instalment  of  the  results  which  are  accruing  from  the  syste-"*^*^* 
matic  prosecution  of  a  topographical  sui'vey  and  geological  investi- 
gation of  country  north-west  of  Lake  Superior.  The  northern  portion 
of  the  Lake  of  the  Woods  was  first  surveyed  and  the  results 
published  in  the  Annual  Eeport,  Volume  I,  1885.  In  continuation 
of  this  work,  Eainy  Lake  and  the  region  adjacent  to  it  were,  in 
1885,  next  subjected  to  survey,  as  promising  the  most  satisfactory 
results  on  account  of  their  accessibility,  and  the  abundance  of  rock 
exposures.  Of  the  two  sheets  now  ready  for  publication,  the  one 
embracing  the  Bainy  Lake  Segion,  or  the  ''  Bainy  Lake  sheet,"  is  the 
more  interesting  and  important.  The  other  or  *'  Bainy  Biver  Sheet," 
embracing  the  greater  part  of  the  Bainy  Biver  and  the  Lake  of  the  Maps. 
Woods,  from  about  the  latitude  of  Turtle  Portage  and  Driftwood  Point 
southward,  is  much  less  satisfactory,  and  represents  much  less  work, 
from  the  fact  that  only  a  portion  of  it  is  within  Canadian  temtory ; 
and  of -that  the  greater  part  is  covered  either  by  the  waters  of  the  Lake 
of  the  Woods  or  by  the  post-glacial  deposits  through  which  the  Bainy 
River  flows.  In  1885, 1  was  assisted  by  Messrs.  A.  E.  Bai-low,  W.  H.  Reid  work 
Smith  and  C.  S.  Morton.  These  gentlemen  wei-e  engaged  till  the  close  *°  ^^^' 
of  the  season  in  the  prosecution  of  topographical  surveys  of  portions  of 
Bainy  Lake  and  of  the  Kishkutena  canoe  route,  while  my  own  work 
consisted  of  a  geological  reconnaissance  of  the  whole  field,  as  sketched 
briefly  in  my  summary  report  for  that  year.  A  portion  of  the  season 
was  also  devoted  to  the  survey  of  those  islands  of  the  Lake  of  the 
Woods  which  come  within  the  Bainy  Biver  sheet. 

In  1886, 1  was  assisted  in  the  field  by  Mi-.  W.  H.  Smith,  The  season's  Field  work 
operations  were  begun  at  Wabigoon,  where  Mr.  Smith  was  instinicted  *°  ^^^' 
to  caiTy  a  micrometer  and  compass  sui'vey  from  a  fixed  point  on  the  Ca- 
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Maoiton  route,  nadian  Pacific  Eailway  through  to  Eainy  Lake,  by  way  of  the  Manitou 
canoe  route,  to  connect  with  the  system  of  township  surveys  on 
Bainy  River.  The  west  side  of  the  lakes  on  this  route  was  mapped  in 
detail  as  far  as  the  middle  of  Manitou  Lake,  from  which  point  onwards 
both  sides  were  embraced  in  the  survey,  being  within  the  limits  of  the 
Rainy  Lake  sheet.  Several  weeks  wore  next  occupied  by  Mr.  Smith 
in  completing  the  survey  of  the  north  western  expanse  of  Rainy  Lake 
from  Coutchiching  northward  to  the  Devil's  Cascade.  In  addition  to  the 
usual  mici*ometer  and  compass  survey,  a  transit  line  was  run  between 
the  two  latter  points,  as  a  basis  upon  which  to  check  the  variation  of 
the  compass,  which  does  not  appear  to  be  uniform  throughout  the  dis- 
trict.   This  done,  Mr.  Smith  next  made  a  survey  of  an  important  chain 

Otokamaraoao  of  lakes  extending  from  the  bottom  of  Rodgut  Bay,  Rainy  Lake,  to 
Lake  Manitou,  which  it  is  believed  has  never  hitherto  been  explored. 
During  the  last  few  weeks  of  the  season,  Mr.  Smith  was  engaged  in 
completing  certain  detached  surveys  near  the  mouth  of  Bainy  River 
and  in  the  south  pai't  of  the  Lake  of  the  Woods,  which  stress  of  weather 
or  other  adverse  circumstances  had  interfered  with  the  previous  sea- 
son ;  so  that  nearly  all  the  topographical  material  requisite  for  the 
mapping  of  the  Rainy  River  sheet  was  secured. 

After  having,  at  the  beginning  of  the  season,  provided  Mr.  Smith 
with  men  and  equipment  requisite  for  his  survey  of  the  Manitou  route, 
I  left  him  at  Wabigoon  and  proceeded  to  Rat  Portage.  Here  two  or 
three  days  were  spent  in  the  usual  preliminary  arrangements,  and  in 
inquiring  into  the  state  of  the  mining  industiy  of  the  district,  after 
which  I  proceeded  to  make  a  topographical  and  geological  survey  of 
the  canoe  route  which  extends  from  Lake  of  the  Woods  to  Bainy  Lake 
via  Grow  Lake  and  Pipestone  Lake.  The  route  consists  of  a  chain  of 
large  lakes  which  have  never  hitherto  been  mapped.  The  west  side  of 
Crow  Lake  had  previously  been  traversed  by  the  survey;  so  that 
the  work  was  begun  in  the  neighborhood  of  Turtle  Portage,  and  earned 
along  the  south  side  of  Crow  Lake ;  thence  through  Boulder,  Sand-hill 
and  Schist  Lakes  into  Pipestone  Lake,  and  then  through  Stonedam, 
Loon,  Jackfish  and  Footprint  lakes  to  the  North-west  Bay  of  Rainy 
Lake.  The  survey  was  made  by  means  of  a  Massey*s  patent  log,  the 
portages  being  chained,  and  was  checked  at  various  points  on  previous 
surveys. 

The  belt  of  Keewatin  rocks  which  crosses  the  Kishkutena  route  be- 
tween Lake  Kishkutena  and  Lake  Despair  was  studied  in  detail,  and 
traced  in  continuous  connection  with  the  area  of  the  same  i*ocks 
examined  earlier  in  the  summer  on  Crow  Lake  and  Pipestone  Lake. 
Some  three  or  four  lakes,  of  which  Kahtimiagamak  Lake  is  the  most 
important,  were  surveyed,  and  added  to  the  topography  of  the  ix)ute.  The 
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geological  features  of  the  northern  part  of  the  Manitou  route  were 
mapped  by  the  aid  of  the  topogi'aphical  sheets  supplied  by  Mi*.  Smith's 
8Ui*vey.  I  returned  to  Bainy  Lake  by  the  Little  Canoe  route,  making 
a  log  survey  of  tiie  several  lakes  which  form  it,  and  mapping  the  geo- 
logical features  exposed  on  their  shores. 

In  the  southern  part  of  Bainy  Lake,  some  time  was  spent  in  working 
out  the  geological  features  of  the  islands  and  part  of  the  south  shore,  as 
well  as  of  those  portions  of  the  north  shore  which  required  special  in- 
vestigation in  the  light  of  the  previous  season's  work ;  and  consider- 
able additions  were  made  to  the  topography. 

For  the  purpose  of  acquiring  a  knowledge  of  the  geological  features  pigeon  Hirer 
of  the  south-eastward  continuation  of  the  Bainy  Lake  formations,  and  ^^^^' 
at  the  same  time  of  becoming  familiar,  in  a  general  way,  with  the 
features  of  the  countiy  between  Bainy  Lake  and  Thunder  Bay,  the  last 
few  weeks  of  the  season  were  devoted  to  an  examination  of  the  shores 
of  the  canoe  route  along  the  Canadian  side  of  the  Minnesota  boundary, 
and  the  field  work  was  brought  to  a  close  at  Port  Arthur. 

In  1887, 1  was  again  assisted  by  Mr.  W.  H.  Smith.  More  than  half  PieW  work 
of  the  season,  till  about  the  middle  of  August,  was  required  for  the 
completion  of  the  sm-veys  and  examinations  necessary  for  the  construe-  . 
tion  of  the  Bainy  Lake  sheet.  My  own  work  compnsed :  a  further 
examination  of  a  few  critical  points  on  the  Kishkutena  and  Pipe- 
stone routes,  with  some  slight  additions  to  the  topography ;  a  survey 
and  examination  of  Yoke,  Strawberry,  Bluff,  Sucker,  JPurlonge,  and 
Kaiarskons  Lake ;  of  the  lakes  of  the  Lake  Hari-is  route,  within  the 
limits  of  the  sheet ;  of  the  lakes  of  Big  Canoe  Biver  route ;  a  geological 
examination  of  portions  of  Bainy  Lake  not  previously  examined ; 
a  geological  examination  of  the  Otukamamoan  route,  with  additions 
to  the  topography,  and  an  examination  of  the  formations  of  Bainy 
Biver  and  the  south  part  of  the  Lake  of  the  Woods,  together  with  a 
portion  of  Sabaskong  Bay. 

Mr.  Smith's  time  was  taken  up  with  an  exploration  of  the  country 
between  Big  Turtle  Lake  and  Heron  Lake,  resulting  in  a  survey  of  a 
number  of  lakes;  a  survey  of  the  lower  part  of  the  Little  Turtle  Biver, 
of  the  lakes  of  the  Little  Kishkutena  route,  and  of  the  route  between 
Stanjikoming  and  the  North-west  Bays ;  and  more  esp'^cially  of  the 
shore  and  islands  of  the  east  arm  of  Bainy  Lake. 

These  various  surveys  and  examinations,  occupying  our  time  up  to  chamotw  of 
about  the  middle  of  August,  completed  all  the  work  that  was  deemed  ^^^'St^ 
necessary  for  these  two  sheets,  and  our  field  of  opei*ations  was  moved  »"rr«y» 
further  east.    The  country  is  devoid  of  roads  or  trails,   and  accessible 
only  by  the  net-work  of  lakes,  rivers  and  canoe  portages,  which  is 
spread  over  its  surface.     All  our  travel   was,   therefore,   effected  by 
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means  of  canoes,  with  occasional  excursions  on  foot  through  the  woods. 
The  surveys  were  such  as  enabled  us  to  work  rapidly  and  yet  to 
affoi-d  sufficiently  accurate  data  for  the  geological  elucidation  of  the 
I'egion  and  its  cartographical  representation  on  the  scale  adopted. 
MeasurementB  on  shore  lines  were  made  by  the  micrometer  telescope 
or  the  Massey  log,  together  with  a  compass  ti*iangulation  having  the 
lines  so  measured  from  point  to  point  as  bases.  Poi*tages  or  bush 
traverses  were  measured  by  the  tape  or  by  pacing.  All  bearings  were 
made  with  reference  to  the  magnetic  mendian  by  means  of  the  pris- 
matic compass,  except  on  a  check  line  from  Coutchiching  to  the  Devil's 
Cascade  on  Bainy  Lake  where  the  transit  was  used. 
Prerioiu  The  following  surveys  and  sketches  which  had  been  made  prior  to 

surveys.  ^^^^  h^ve  served  as  checks  and  aids  to  our  work,  on  the  Eainy  Lake 

sheet : 

The  Dominion  Lands  Bainy  River  Township  Survey. 

The  Minnesota  township  surveys  along  the  south  side  of  the  Inter- 
national boundary. 

The  Canadian  Pacific  Ry.  exploratory  line  from  Wabigoon  to  Cout- 
chiching through  the  Manitou  canoe  i*outeby  Mr.  W.  Kirkpatrick. 

A  similar  exploratory  line  from  the  Canadian  Pacific  Ry.  to  Rainy 
Lake  by  the  Sand  Island  River  route. 

The  Canadian  Pacific  Ry.  exploratory  line  fi-om  White-fish  Lake  to 
Heron  Lake. 

The  Indian  Reserve  surveys. 

The  timber  limit  surveys  were  of  little  service,  and  in  some  instances 
were  ignored  in  our  compilation. 

The  sketches  of  Thompson's  Boundaiy  survey  have  been  superseded 
by  our  own,  except  for  a  few  miles  of  the  south-east  side  of  Redgut  Bay 
where  his  sketch  was  adopted. 

A  transit  and  chain  line  by  Mr.  Saeger,  from  the  Indian  Reserve  at 
Wabigoon  down  the  Manitou  route  to  about  half  way  to  Fort 
Frances,  was  kindly  placed  at  my  disposal  by  that  gentleman,  and  has 
also  been  used  as  a  check. 

For  the  Rainy  River  sheet,  the  surveys  and  sketches  at  our  disposal 
in  addition  to  our  own,  were  : — 

The  Dominion  Lands  Rainy  River  township  surveys. 

C.  F.  Miles'  survey  of  Sabaskong  Bay  for  the  Department  of  the 
Interior,  1876. 

Joint  maps  of  the  North  Amencan  Boundary  Commission,  1878. 

Oartoffrapbicai      In  the  cartographical  work  we  have  had  the  advice  and  assistance 

of  Mr.  Scott  Barlow,  chief  draftsman,  who  has  laid  down  the  projection 

of  the  sheets,  and  determined,  as  nearly  as  possible,  the  position  of  the 

more  important  points.    The  general  compilation  and  drafting  of  the 
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Hainy  Lako  sheet  has  been  the  work  of  Mr.  W.  H.  Smith  ;  while  the 
Bainy  Eiver  sheet  is  by  Mr.  A.  E.  Bai'low. 

Geologically,  the  Eainy  Eiver  region  has  hitherto  been  almost  a 
terra  incognita.  The  literature  of  the  field  is  vory  scanty,  and  has  refer- 
ence  only  to  the  shores  of  Bainy  Lako  itself. 

Dr.  J.  J.  Bigsby  has  the  honor  of  being  the  fii*st  to  attempt  a  geo- Previous 
logical  description  of  Eainy  Lake.  In  the-  Quarterly  Journal  of  the 
Geological  Society  of  London,  for  Jan.,  1854,  Yol.  X,  he  published  a 
paper  on  the  "Geology  of  Eainy  Lake,  South  Hudson's  Bay,"  accom- 
panied by  a  geological  map  of  the  lake  on  a  scale  of  four  geographical  Bigsby. 
miles  to  the  inch.  In  his  papei*  on  the  **  En*atics  of  Canada,"  in  the 
same  journal  for  April,  1851,  Dr.  Bigsby's  notes,  so  far  as  they  apply 
to  Eainy  Lake,  are  interesting,  and  indicate  a  considerable  amount  of 
attention  to  superficial  phenomena. 

In  the  Eeport  of  the  Geological  Sui-vey  of  Wisconsin,  Iowa,  and  Owen. 
Minnesota,  by  B.  D.  Owen,  1852,  there  is  a  paragi*aph  on  page  319  de- 
AToted  to  brief  notes  of  the  rocks  observed  on  a  two  days  voyage  through 
the  lake  fi'om  Kettle  Falls  to  Eainy  Eiver. 

In  the  Eeport  of  Progress  of  the  Geological  Survey  of  Canada  for  Beii. 
18'73,  Dr.  Bell  in  his  "  Notes  on  the  Geology  of  the  Eegion  between 
Lake  Superior  and  Eed  Eiver,''  devotes  about  li  page  (88^89)  .to  notes 
of  geological  observations  made  in  passing  through  Eainy  Lake  and 
•down  Eainy  Eiver. 

In  the  "  Eeport  on  the  exploi*ation  of  the  country  between  Lake  Hind. 
Superior  and  the  Eed  Eiver  settlement,"  1858,  Prof.  H.  Y.  Hind  has 
A  chapter  devoted  to  a  description  of  Eainy  Lake  and  river.  The 
most  interesting  of  his  notes  from  a  geological  standpoint  are  those 
descriptive  of  Eain}'-  Eiver.  No  attempt  is  made  to  add  to  Di\ 
Bigsby's  description  of  the  geology  of  the  lake. 

Hector,  in  his  paper  *'  On  the  Geology  of  the  Country  between  LakeHeotor. 
-Superior  and  the  Pacific  Ocean,"  Q.  J.  G.  S.,  Vol.  XVII,  has  a  brief 
reference  to  the  geology  of  Eainy  Lake. 

The  literature  bearing  on  the  geolog}'' of  the  south  part  of  the  Lake  of  Dawson, 
the  Woods  has  already  been  cited  in  my  report  for  1885.    The  **  Geol- 
ogy and  Ecsources  of  the  49th  Parallel "  by  Dr.  G.  M.  Dawson  gives  an 
account  of  the  southern  portion  of  the  lake,  particularly  the  United 
States  side,  which  my  own  notes  on  the  Canadian  side,  whore  I0ck8^r-    . 
faces  are  more  abundant,  will  serve  to  supplement. 
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Phtsioal  Features — their  Dbpbndbncx  upon  Geological 
Conditions. 


Sarfaee  of 
oonntry. 


AlluFial  plain 


Rooky  lake 
country* 


The  surface  of  the  country  mapped  on  the  two  sheets  accompanying 
this  report  presents  a  natural  division  into  two  portions,  the  respective 
characters  of  which  are  in  striking  contrast.    These  are  : — 

1.  The  rocky  lake  country, 

2.  The  alluvial platn,  or  river  country. 

The  latter  differs  from  the  former  essentially  in  the  iact  that  the 
rocky,  hummocky  surface,  the  depressions  of  which  would  naturally 
form  lake  basins,  is  covered  by  a  thick,  uniformly  spread  blanket  of 
postglacial  deposits.  The  surface  of  these  deposits  forms  a  compara- 
tively flat,  well  wooded  plain ;  and  on  the  United  States  side,  across 
northern  Minnesota,  this  plain  appears  to  merge  into  the  prairie 
country.  On  the  surface  of  the  plain  there  are  almost  no  lakes,  the 
undi*ained  water  accumulating  in  wooded  or  treeless  **  muskegs.'' 
Drainage  is  effected  by  rivers  of  the  usual  sort,  which  cut  their  way 
through  the  soft  horizontal  strata  so  as  to  form  shallow  caflions. 

The  i*ocky  lake  country  presents  the  character  of  a  plateau  which^ 
regarded  on  the  large  scale,  is  remarkably  flat  and  devoid  of  prominent 
elevations,  although  the  surface,  in  detail,  is  extremely  uneven  and 
hummocky  or  mammilated.  It  presents,  for  the  most  part,  the 
glaciated  surface  of  the  rocks,  either  quite  bare  or  covered  only  by 
forests  and  forest  loam.  There  is  a  marked  absence  of  alluvium  or  flne 
drift,  except  in  occasional  patches  and  small  areas.  The  plateau 
abounds  in  lakes  which  lie  in  rocky  basins.  Bivers  are  few  and  short, 
being  mostly  mere  connecting  links  or  series  of  rapids  between  lake 
basins.  Elvers  of  the  caflon  typo  can  scarcely  bo  said  to  occur  at  all,, 
except,  as  in  the  case  of  the  Big  Turtle  Biver,  a  small  area  of  soft,  flat- 
lying  sti*ata,  through  which  it  flows,  presents  the  conditions  which  deter- 
mine its  character  as  such  locally.  These  being  the  broad  distinctions 
between  the  surface  aspects  of  the  two  portions  into  which  the  region 
under  consideration  is  divided,  we  may  proceed  to  consider  each  portion 
somewhat  more  in  detail. 


Gharaoteristio 
feature. 


The  Rocky  Lake  Country, 

The  feature  of  this  portion  of  our  field  which  is  of  most  prominence 
and  interest,  is  that  of  the  lakes.  In  my  report  of  1885,  I  have  drawn 
attention  to  some  of  the  more  salient  characteristics  of  the  Lake  of  the 
Woods,  and  shall,  therefore,  not  now  refer  to  it  again,  although  por- 
tions of  it  fall  within  the  field  under  consideration.  I  shall  attempt, 
by  a  reference  to  Bainy  Lake,  and  to  the  chains  of  lakes  tributary  to 
it,  to  point  out  briefly  the  close  relationship  which  exists  between  geo- 
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logical  conditions  and  topographical  contour.    A  glance  at  the  map  Rainy  Lake» 
shews  that  Bainy  lake  is  a  receiving  basin  or  reservoir  for  the  drainage  Susin  fnr"*^ 
of  an  extensive  circle  of  country.    At  its  south-west  corner  the  watera  JfnSeoP 
of  the  lake  are  dammed  back  by  a  low  escarpment  of  post-glacial  clays,  ^""*'^' 
save  for  the  gap  where  this  formation  has  been  cut  through,  and  the 
waters  of  the  lake  break  over  the  jagged  upturned  edges  of  an  under- 
lying ridge  of  schists,  forming  the  Coutchiching  rapids,  the  beginning 
of  Eainy  Kiver.     To  the  N.N.W,,N.,  N.E.,  E.  and  S.E.  of  the  lake, 
the  surface  of  the  country  rises  very  gradually,  forming  an  amphi- 
theatre-like slope,  upon  the  various  stages  of  which  lie  lakes  linked 
in  chains,  or  linear  series,  which  converge  upon  the  receiving  basins. 
This  slope,  although  distinctly  recognizable  as  such,  by  following  the 
drainage  of  the  lakes  from  stage  to  stage,  has  a  very  slight  incline,  nn<l 
is  practically,  as  before  stated,  a  plateau.    The  average  slope  can  at  xhe  slope  to 
most  bo  but  a  few  feet  in  the  mile,  but  the  figures  are  difficult  to  arrive     *"^      ®* 
at,  on  account  of  the  rough,  uneven  character  of  the  surface,  and  the 
absence  of  systematic  levels.    The  drop  from  Lake  Maniton  to  Eainy 
Lake  was  estimated  by  Mr.  Eirkpatrick,  in  his  exploratoiy  survey  of 
the  Manitou  route  for  the  Canadian  Pacific  Ry.,  to  be  107  feet    This 
in  a  distance  of  about  12  miles,  i^ives  a  mean  slope  along  the  water 
course  of  nine  feet  in  the  mile.  On  the  Sand  It^land  River  route,  the  drop 
of  the  water  from  the  N.E.  corner  of  the  region  mapped  on  the  Bainy 
Lake  sheet  to  the  level  of  Bainy  Lake  is  estimated  to  bo  about  120 
feet.    The  distance  being  about  24  miles,  this  gives  a  mean  slope  of 
about  five  feet  in  the  mile. 

The  absence  of  great  contrasts  of  elevation,  associated  with  the  Hummookr 
remarkable  hummocky  or  mammilated  surface,  already  mentioned,  ""''^*^* 
which  characterises  this  plateau,  are  features  which  it  has  in  com- 
mon with  the  Archaean  plateau  in  general  of  which  it  forms  a  part 
Taking  the  sui*fuce  of  Bainy  Lake  as  a  local  datum  level,  there  are 
few  portions  of  the  country  that  rise  to  an  elevation  of  100  feet  in 
the  immediate  vicinity  of  the  lake.  The  only  exception  to  this  is  Elevations, 
the  ridge  of  schists  on  the  north  side  of  the  lake  between  the  Bear's 
Passage  and  Open  water  Narrows.  This  ridge  attains  a  height  of 
about  250  or  possibly  300  feet  above  the  lake.  From  its  crest  a  vast 
sweep  of  country  may  be  seen  in  all  directions,  and  when  travelling  on 
the  lake,  it  forms  a  prominent  land  mark.  Further  to  the  northward, 
the  surface  of  the  plateau  slope  has  a  general  maximum  elevation 
of  200  feet  above  the  lake.  Two  or  three  notable  exceptions  may  be 
mentioned,  although  they  do  not  seriously  affect  the  general  state- 
ment. One  of  these  is  the  group  of  conical  or  dome-like  hills  of  granite 
or  granitoid  gneiss  which  rise  to  an  elevation  of  about  300  feet  above 
Jjako  HaiTis  at  its  west  end.    This  would  bo  about  450  feet  above 
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Hiffhest  point 
of  RAiny  Lake 
reffion. 


Depressions. 


Soundings. 


Relationship 
of  depressions 
to  elevations. 


Deepest  lake. 


Kainy  Lake.  These  hilla  stand  very  prominently  above  the  general 
level  of  the  conntiy  and  can  be  seen  from  Manitou  Lake  many  miles  to 
the  north-east.  Kishkutena  ndge,  which  forms  the  divide  between  the 
waters  running  into  Sabaskong  Bay,  and  those  running  into  Eainy 
Lake,  is  probably  500  feet  above  the  assumed  datum  level.  The  land 
lying  to  the  south  of  Crow  Lake  lises  in  an  east-and-west  trending 
j'idge,  which  is  in  somewhat  prominent  contrast  to  the  surrounding 
country.  With  a  few  exceptions  like  these,  the  surface  is  remarkably 
uniform  in  general  elevation,  within  the  limits  mentioned ;  and  it  is 
only  the  endless  divereity  of  detail,  the  ever-changing  harmony  of 
water,  rock,  and  forest,  in  all  the  various  atmospheric  keys,  that  con- 
ceals the  monotonous  flatness  of  the  region.  Such  being  the  genei^i 
maximum  elevation  of  the  region,  it  becomes  a  matter  of  intcrost  to 
ascertain  the  minimum  elevation  or  maximum  depression.  All  the 
depressions  or  basins  of  the  plateau  which  have  a  continuous  rim,  no- 
whero  as  low  as  the  bottom  of  the  basin,  are  filled  with  water,  and  form 
lakes,  each  of  which,  under  oi-dinary  conditions,  is  in  a  constant  state  of 
ovei*flow  into  the  next  lower  basin.  In  very  dry  seasons,  the  overflow 
and  evaporation  exceed  the  amount  of  precipitation  gathered  from 
the  country  tributary  to  any  particular  basin,  and  the  water  of  the 
lake  is  temporarily  stagnant.  This  is  particularly  the  case  with  lakes 
at  the  head  of  a  chain.  These  head-water  lakes  are  sometimes,  as  in  the 
case  of  Kishkutena  Lake,  the  largest  of  the  chain  to  which  they  belong, 
and  may,  under  the  conditions  mentioned,  be  seen  with  the  level  of 
their  8ui*face  several  inches  lower  than  the  rim  of  the  containing  basin 
at  the  outlet.  To  form  an  approximate  estimate  of  the  depth  of  the 
depressions  in  which  these  lakes  lie,  a  series  of  soundings  has  been 
made,  which,  although  by  no  means  complete,  affords  sufficient  data 
upon  which  to  base  an  estimate  of  the  general  depth  of  the  basins.  A 
list  of  these  soundings  is  given  below.  The  figures  indicate  that  the 
depth  of  these  depressions,  below  the  contour  line  afforded  by  the  lake 
shores,  approximates  as  nearly  as  can  be  judged  to  the  general  eleva- 
tion of  the  country  above  that  line.  Thus,  if  land  and  water  surfaces 
were  in  equal  proportions,  the  level  of  the  water  would  be  the  mean 
elevation  of  the  rocky  surface  of  the  region  ;  or  rather  the  mean  slope 
of  the  chains  of  lakes  would  be  the  mean  slope  and  elevation  of  the 
plateau.  But  as  the  land  surface  very  much  exceeds  the  water,  the 
mean  elevation  of  the  plateau  must  be  somewhat  higher  than  the  shore 
lino  contour. 

The  greatest  depth  of  water  anywhere  observed  was  that  of  Pickerel 
Lake  on  the  Manitou  route,  where  the  sounding  showed  a  depth  of  165 
feet.  The  next  deepest  sounding  was  on  Manitou  Lake,  where  I  found 
158  feet  of  water  as  the  maximum  of  a  series  of  soundings  in  the  lower 


Digitized  by 


Google 


Uiw%on  ]  PHYSICAL   PKATURBS.  13  F 

part  of  the  lake.    It  is  of  interest  to  note  that  these  maximum  depths 
of  water  are  in  a  line  of  depression  which  appeare  to  be  connected  in  Orsatest  deptbi 
origin  with  the  fault  observable  at  Cedar  Narrows  on  Pickerel  Lake.  *"*  ^*"®  ""^  ^*"^*' 
The  lowest  depression  of  the  region  is  that  of  the  south  arm  of  Bainy 
Lake  south  of  Little  Bocky  Narrows  or  opposite  the  mouth  of  Seine 
Bay,  where  the  water  is  110  feet  deep.    This  is  the  maximum  depth  Maximum  . 
found  anywhere  on  Bainy  Lake,  and  taken  in  connection  with  the  low  Lake, 
level  of  the  surface  of  the  lake,  compared  with  that  of  the  other   lakes 
d mining  into  it,  it  gives  for  the  bottom  of  the  lake  at  this  place  the 
minimum  elevation  of  the  region.    The  maximum  elevation  of  the 
region  was  found  to  be  the  summit  of  Kishkutena  Bidge,  which  was 
placed  at  about  500  feet  above  the  surface  of  Baijiy  Lake.    The  differ- 
once  between  the  maximum  and  minimum  elevation,  or  the  range  of 
altitude  of  the  various  parts  of  the  plateau  is  thus  600  feet.    Beference 
has  not  been  made  to  the  sea  level,  because  the  altitude  of  our  local 
<latum  level  is  not  known  with  sufficient  accuracy  to  be  of  service. 

The  following  is  a  list  of  the  various  determinations  that  have  been 
made  for  the  elevation  of  Bainy  Lake  above  the  sea : — 

Fket. 

1.  Colonel  Lefroy,  barometrical,  as  quoted  by  H.  Y.  Hind 1,160         Eieration  of 

2.  S.  J.  Dawson,  by  way  of  Pigeon  River  route 1,045         ^JJ  ^^^ 

3.  "  "  Seine  River         "     1,029 

4.  "  "  Dawson  route 1,035 

5.  Major  Long  ^Lake  Superior  595  feet) 1,100 

6.  W.  B.  Kirkpatrick,  by  way  of  Manitou  route 1,094 

I  am  inclined  to  regard  the  first  of  these  determinations  as  being 
nearest  the  truth.  Of  S.  J.  Dawson's  determination  Nos.  2  and  3,  are 
taken  from  hii»  official  report.  They  are  based  upon  actual  measure, 
ments  of  falls  and  estimation?  of  rapids  and  currenfs  on  the  two  cano 
routes  mentioned,  from  Lake  Superior  to  Bainy  Lake.  No.  4  is  given 
by  Hind  in  his  report  on  the  Bed  Biver  exploring  expedition,  and  DiaouBsion  of 
credited  to  Mr.  Dawson,  with  the  statement  that  the  level  of  Lake  of  RaiDy  Lake- 
Superior  is  taken  at  600  feet  above  the  ocean.  All  three  determina- 
tions are  under-estimated.  Since  they  were  made  the  levels  along  the 
line  of  the  C.  P.  B.  afford  an  important  check  upon  them.  These 
levels  place  the  sui*face  of  the  Lake  of  the  Woods  at  its  lower  end  at 
1,062  feet  above  the  sea.  The  Bainy  Biver  affords  abundant  testimony 
of  a  very  marked  difference  of  elevation  between  Lake  of  the  Woods 
and  Bainy  Lake.  If  we  assign  to  the  Coutchiching  Bapids  a  descent 
of  5  feet;  to  the  falls  of  Fort  Frances,  22  feet;  to  the  Manitou  Bapids, 
5  feet;  to  the  Longue  Sault  Bapid,  10  feet;  and  to  the  general cun-ent 
of  the  river,  which  is  remarkably  strong  and  swift,  a  descent  of  1  foot 
in  the  mile  or  75  feet,  all  of  which  estimates  are  moderate,  we  would 
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have,  as  the  differeuce  of  level  between  Lake  of  the  Woods  and  JRainy 
Lake,  11*7  feet^  to  which  may  be  added  3  feet  for  the  difTei-ence  in  the 
level  of  the  upper  and  the  lower  end  of  the  Lake  of  the  Woods,  making 
a  total  difference  of  120  feet.  This  added  to  the  level  of  the  Lake  of 
the  Woods,  as  determined  by  the  C.  P.  B.  engineers,  wonld  give  as,  as 
the  elevation  of  Bainy  Lake,  1,182  feet.  Assuming  its  correctness, 
the  highest  land  within  the  region  mapped,  the  crest  of  Kishkotena 
ridge,  is  about  1,700  feet  above  the  sea  level ;  and  the  lowest  hollow, 
BaiDy  Lake  south  of  Little  Bocky  Nan*ows,  about  1,072  feet  above  the 
same  level. 

List  of  Sounding^  in  Baint  Lake  and  in  some  of  the  Lakes 

Tributary  to  It. 

Fbbt. 

Manitou  Sound,  1}  miles  B.  R  of  Devirs  Cascade 39 

"  "       opposite  mouth  of  Little  Canoe  R 64 

Ash  Bay,  North  arm 80 

"        West  of  Boreas  Island 32 

Channel  between  Boreas  Island  and  Gube  Point 31 

OffSE.  shore  of  Argyle  Island 29 

Off  8.  E.  shore  of  Boom  Island 25 

Alexandria  Bay,  north  channel 31 

Off  south  side,  Cherry  Island 30 

One  mile  N-  of  Hanging  stone  Point 23 

Half  mile  N.  of  N.  W.  end  of  Woodchuck  Island 27 

West  of  N.  W.  end  of  Woodchuck  Island 24 

North  West  Bay,  Camp  Narrows 30 

**  "         opposite  Brown  Inlet 35 

Off  S.  E.  end  of  Woodchuck  Island 27 

Off  West  side  of  Rebecca  Island 36 

Off8.W.endof       "  "      33 

Half  mile  N.  N.*E.  of  Standing-stone  Pofnt 32 

Channel  south  of  Chamberlin  Point GO 

North-east  Bay,  4 J  miles  west  of  Frog  Portage GO 

3i  "  "  56 

(channel  S.  K  of  Rebecca  Island 27 

"       East  end.  Cheery    "     43 

"       West        "  •*     42 

Off  Tug  Point 60 

1}  miles  W.  8.  W.  of  Blaze  Point 57 

2J    "  "  "  63 

2      *        S.W.  "  72 

1  mile  N.  W.  of  Reef  Point 60 

One  mile  W.  of  Reef  Point 45 

Between  Homestretch  and  Risky  Islands 37 

i  mile  8.  of  Homestretch  Island 38 

Opposite  entrance  to  8tanjikoming  Bay 49 

"       Hay  Marsh  Bay 40 
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FBKT. 

Sand  Bay 23 

One  mile  S.  S.  E.  of  Little  Rocky  Narrows 70 

TwomilesS.                  "              «               110 

8.E.              "              "               105 

Channel  between  Dry  Weed  Island  and  south  shore 33 

Opposite  mouth  of  Seine  Bay 105 

2  miles  E.  of  Hallelujah  Point 80 

2     "      E.of  Brul6  Narrows 22 

4  "      E.         «            *•        (50 

5}"      E.        "            •*        74 

S.  of  Vague  Point 82 

5  of  Breezy  Island 59 

OffN.sideofOak  Point  Island 59 

One  mile  S.  W.  of  Pine  Narrows,  Redgut  Bay 45 

0pp.  mouth  of  Crow  Rock  Inlet,           "            45 

"         Porter  Inlet,                    "            22 

Parry  Strait,                                           **            C 

Mainville  Lake,  north  end 27 

"      middle 18 

Obikoba  Lake,  south  end 16 

"      north   "    14 

Captain  Cuttle  Lake,  south  part 31 

Sam  Weller  Lake. 16 

Twist  Lake 36 

Dog  Fly  Lake,  middle 68 

92 

South  end  of  Grant  Lake 90 

Middle           •'        "        .' 42 

North  end      "        "        126 

Sairey  Gamp  Lake 27 

Lake  Harris 99 

Missus  Lake 75 

Lake,  west  of  Missus  Lake ...  66 

Kaiarskons  JLiake 118 

FurlongeLake 30 

Crack  Shot  Lake 27 

Sakwite  Lake 63 

South  end  of  Kahopskikomak  Lake 48 

Middle                        '•                 "     34 

Kahwawiagamak  Lake 45 

Memekwesi  Lake 67 

Down-grade  Lake 43 

Smooth-rock  Lake^Narrows 76 

"       S.  end ; 30 

WindigonslLake 87 
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Pickerel  Lake 166 

Manitoa  Lake,  opposite  Snare  Bay 60 

"          "      N.R  of  mouth  of  Hidden  River 96 

"          "      N.R          «*           Peep  Bay 168 

**          "      N.  E.  of  Paddle  Portace 12^ 

"          "      UmilesN.  E.  of  Paddie  Portage 117 

i(           ti      2            **              '*             **             87 

"        "     2}       "  "  "  lio 

Clear-water  Lake,  8.  end  near  Burnt  Narrows 60 

"       middle , 66 

"       northend 28 

First.  Quill  Lake 47 

Narrow  Lake,  S.  W.  end - 76 

'*         "      middle 122 

"       N.E-end 40 

Height  of  Land  Lake,  S.  end 63 

"           N.  end 44 

Kishkutena  Lake,  near  narrows 62 

Kahtlmiagamak  Lake 60 

Pipestone  Lake,  S.  end 106 

Three  Island  Lake 60 

Bat  Lake 40 

Cold  Lake , 42 

Strong  Lake 47 

Vane  Lake,  N.  end 60 

"         S.end 60 

Arence.  The  average  of  the  soaodiDgs  in  Bainy  Lake,  51  in  number,  is  47*4 

feet,  which  is  pi'obably  not  far  from  the  average  depth  of  the  lake,  as 
the  depth  of  the  water  does  not  depend  so  much,  in  those  rocky  basins^ 
upon  the  distance  from  shore,  as  it  does  in  lakes  lying  in  soft  or  shelv- 
ing strata.  The  average  of  the  soundings,  54  in  number,  in  the  lakes 
higher  up  on  the  plateau,  is  63*6  feet,  which  represents  not  an  average 
depth  of  these  lakes,  but  rather  their  average  maximum  depth. 
Dependence  of  The  intimate  dependence  of  topogi*aphical  contour  upon  geological 
geoio^oiS  °  conditions  which  was  observed  upon  the  Lake  of  the  Woods  is  equally 
•on  1  lona.  ^^^j  exemplified  upon  Bainy  Lake,  and  on  the  other  lakes  of  the  region. 
The  shapes  and  disposition  of  the  lakes  and  the  trend  of  the  ridges  and 
depressions  are  always  a  function  of  the  character  and  disposition  of  the 
rocks ;  and  show  that  the  agencies  of  erosion  have  acted  along  lines 
and  with  varying  intensities,  which  were  determined  by  the  nature  of 
the  rock  itself  long  before  those  agencies  had  access  to  it.  This  fact 
comes  out  much  more  sti-ongly,  of  coui-se,  in  those  portions  of  the 
region  which  are  occupied  by  the  schists  of  the  Keewatin  and  CJout- 
chiching  series,  or  in  the  more  gneissic  portions  of  the  Lauren tian,  than 
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in  the  more  granitoid  portionB  of  the  latter.  Still  the  principle  is 
well  illustrated  even  here  by  the  irregular  shape  of  the  lakes, 
and  the  more  irregularly  hummocky  character  of  the  surface.  Since 
in  the  more  granitoid  country  there  are  few  or  no  structural  lines  to 
give  direction  to  decay  and  erosion,  and  these,  therefore,  act  with 
equal  ease  in  any  direction. 

Leaving  the  lakes  which  lie  in  the  more  granitoid  of  the  Lauren- 
tian  gneisses,  and  passing  to  the  consideration  of  those  lying  in  more 
evenly  laminated  or  schistose  rocks,  it  will  only  be  necessary  to  draw 
attention  to  a  few  of  the  many  instances  which  illusti'ate  the  principle  xiioatration* 
in  order  to  emphasize  its  force.  Beginning  with  Eainy  Lake  itself,  we  SeMndenSe. 
find  that  it  consists  of  two  main  arms,  an  east  arm  and  a  north  arm, 
diverging  at  right  angles  from  its  outlet  at  the  south-west  comer.  The 
east  arm  comprises  three  distinct  basins  or  troughs,  viz. : — 

1.  Fi'om  the  outlet  at  Coutchiching  to  the  bottom  of  Swell  Bay,  a  First  trooth. 
trough  20  miles  long  and  very  narrow,  compared  with  its  length.  That 
portion  of  it  which  is  east  of  Open-water  Narrows  has  an  average 

width  of  one  mile  and  its  axis  or  mean  course  is  70^  The  portion  west 
of  Open-water  NaiTOWs  has  a  bearing  fi-om  the  narrows  to  Coutchich- 
ing of '75^,  and  its  average  width  is  something  over  two  miles.  A  glance 
at  the  geologically  colored  map  will  show  that  these  beai*ings  are  very 
closely  those  of  the  mean  strike  of  the  rocks  at  these  two  portions  of 
the  ti'ough. 

2.  From  Grassy  Nan*ows  to  the  bottom  of  Seine  Bay,  a  trough  21  seoondltroogh. 
miles  long.    The  axis  measured  along  the  longest  line  of  open  water 

has  a  bearing  of  ^6*",  The  ti*ough  has  a  width,  at  its  middle  part,  of 
about  four  miles  and  tapers  towards  Oraasy  Narrows  almost  to  a  point 
while  to  the  eastwaixi  it  passes  into  Seine  Bay,  a  stretch  of  water  seven 
miles  long  with  parallel  shores  one  mile  apart. 

These  two  troughs  are  separated  by  a  long,  nari-ow,  tapering  ridge  ofStwaj^ng 
rocks,  which,  westward  of  Little  Eocky  Nan-ows,  is  continued  in  a  troughi. ''**^ 
belt  of  narrow,  elongated  islands,  separated  by  very  short  transverse 
channels.    This  dividing  ridge  has  a  trend  coincident  with  that  of  the 
water-filled  troughs  on  either  side  of  it,  and  strictly  coincident  with 
the  mean  strike  of  the  schists  of  which  it  is  composed. 

The  parallelism  of  the  shore  lines  which  form  the  rim  of  this  second 
trough  or  basin  to  the  strike  of  the  schists  is  everywhere  obsei-vable 
even  in  great  detail.  The  divergence  of  the  shores  which  makes  the 
middle  of  the  basin  wider  than  the  ends,  is  due  to  a  similar  divei^ence 
of  the  strike,  the  rocks  on  the  north  side  having  a  strike  of  about  fS^, 
while  on  the  south  shore,  from  Black  Bay  to  Bi*ul^  Narrows,  the  sti*ike  is 
east  and  west.  Diy-weed  Island  and  the  islands  near  the  mouth  of 
Seine  Bay  and  BruU  NaiTOWs  are  all  long  and  nari*ow,  and  have  theii* 
longest  axes  parallel  to  the  strike  of  the  rocks. 
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Seine  River,  a  The  Seine  Biver  and  its  lake  expansions  forms  a  trough  whose  mean 
aSmdlrough!^  axis  is  strictly  pai'allel  to  that  of  the  trough  just  desci-ibed.  Theti'ough 
extends  from  Bleak  Bay,  with  a  bearing  of  75^,  22  miles  to  the  limit  of 
the  region  mapped.  The  minor  deviations  from  the  mean  line  or  axis 
always  follow  cui*ves  in  the  sti'ike  of  the  rocks. 
Third  troii«h.  3.  The  last  of  these  troughs  or  basins  which,  together,  make  up  the 
east  arm  of  Bainy  Lake,  is  that  which  lies  between  Bi*ul^  Narrows  and 
Kettle  Falls.  It  is  separated  from  the  second  trough  by  points  of  land 
which  approach  each  other  at  Brul^  Narrows.  Its  greatest  length  is  19 
miles  along  the  line  extending  on  a  bearing  of  9*7°  from  the  bottom  of 
Saginaw  Bay  to  the  bottom  of  Stokes  Bay.  This  line  of  greatest  length 
is  not,  however,  the  true  axis  of  maximum  erosion,  and  to  bring  out 
the  parallelism  of  the  maximum  erosion  and  of  the  trend  of  the  shore 
lines  to  the  strike  of  the  i-ocks,  it  will  be  necessary  to  regard  this 
twosoMronchs  ^^"ough  as  made  up  of  two  sub-troughs.  The  axis  or  longest  diameter 
of  the  first  of  these  extends  85^  from  the  bottom  of  Saginaw  Bay,  13 
miles  to  the  bottom  of  Cormorant  Bay.  This  line  coincides  very  closely 
with  the  mean  strike  of  the  rocks.  The  second  sub-trough  extends 
from  Big  Island  to  the  bottom  of  Stokes  Bay,  a  distance  of  12  miles. 
Its  axis  and  the  mean  strike  of  the  rocks,  from  Which  there  is  but  little  . 
deviation,  ai'e  both  east  and  west. 
North  arm  of  The  north  arm  of  Eainy  Lake  has  a  trough  which  takes  the  form  of  a 
erou-Bhape<i  cross.  The  portion  of  the  trough  corresponding  to  the  larger  bar  of  the 
cross,  often  5  to  6  miles  wide,  has  for  its  mean  course  a  due  north-and- 
south  line  extending  from  the  south  shore  of  the  lake  past  Squall  Point 
to  the  vicinity  of  the  Devil's  Cascade,  a  distance  of  24  mi  les.  The  portion 
corresponding  ,to  the  ti*ansverse  or  narrower  bar  is  somewhat  curvili- 
near, concave  to  the  north,  and  extends  from  the  west  end  of  the  North* 
west  Bay  to  the  east  end  of  Eedgut  Bay,  by  way  of  Frog  Portage,  a 
distance  of  38  miles.  The  whole  of  this  cross-like  basin  lies  in  Lau- 
rentian  gneiss,  which  is,  for  the  most  part,  distinctly  foliated  or  lami- 
nated ;  and  both  the  N.  and  S.  and  the  E.  and  W.  trending  ti*oughs, 
Coinoidenoe  which  together  form  the  basin,  conform  strictly  to  the  strike  of  the 
frith  strike.*  planes  of  foliation  of  the  gneiss .  The  irregularities  and  apparent  excep- 
tions to  the  rule  are  due,  for  the  most  part,  to  masses  of  granite  which 
cut  the  gneiss  in  places.  From  the  Devil's  Cascade  at  the  extreme  north 
end  of  the  lake  down  to  the  entrance  to  the  North-west  Bay  on  the 
west  side,  and  to  the  entrance  of  the  North-east  Bay  on  the  east  side, 
this  coincidence  of  shore  line  with  the  strike  of  the  rocks  is  perhaps 
best  exemplified.  From  the  Devil'  s  Cascade  southward,  the  trend  of  the 
rocks  diverges,  cui-ving  around  on  the  one  side  so  as  to  strike  up  the 
North-west  Bay,  and  thence  through  Foot-print  Lake,  Jack-fish  Lake 
and  Loon  Lake,  the  strike  of  the  rocks  making  a  complete  circle,  and 
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closing  again  on  itself  at  the  Devirs  Cascade.    This  circular  disposition  circular 
of  the  foliation  is  closely  followed  by  the  shores  of  Manitou  Sound,  Ash  strike  oF"  ^ 
Bay,  Alexandria  Bay,  the  Islands  of  Manitou  Sound,  the  shores  of  the  *°®'"®** 
North-west  Bay  and  the  lakes  above  named.    On  the  other  side,  the 
curve  of  the  strike  is  first  to  the  south-east  into  the  North-eaat  Bay, 
and  then  east  through  Macdonald's  Inlet,  Black  Sturgeon  Lake,  Crow 
Eock  Inlet  and  Eedgut  Bay.    Where  the  rocks  cross  the  lake  with  an 
east  and  west  trend,  the  long  axes  of  the  islands  all  lie  in  the  line  of 
strike.     From  Standing-stone  Point  southward,  the  rocks  curve  around 
from  east  and  west  to  north  and  south,  and  the  shore  and  off-lying 
islands  have  the  same  trend.     On  the  east  side  of  the  lake,  between  the 
North-east  Bay  and  Gash  Point,  the  shores  of  the  bays  and  the  more 
prominent  points  are  coincident  with  the  strike. 

Among  the  moie  striking  instances  of  the  minor  lake  basins  show- inBtanees of 
ing  pai-allelism  of  contour  to  the  sti'ike  of  the  schists  in  which  they  SSm  ooinoid- 
lie,  may  be  mentioned  the  following  :  Nari'ow  Lake,  north  of  the  N.  K.  wSh^atrikrof 
end  of  Sabaskong  Bay ;  the  south  pai*t  of  Crow  Lake ;  the  whole  of  the  "^^*' 
waters  of  the  canoe  route  from  the  south-east  end  of  Crow  Lake  to  the 
North  west  Bay  of  Rainy  Lake  by  way  of  Boulder,  Schist,  Pipestone, 
Link,  First  Quill,  Clearwater,  Minomin,  and  Despair  lakes.    This  chain 
of  lakes  forms  a  Z-shaped  trough  lying  almost  entirely  in  the  Keewatin 
schists.    The  two  sharp   bends  in  the  water  course,   at  the  N.  B. 
end  of  Pipestone  Lake  and  at  the  south  end  of  Cleai-water  Lake,  cor- 
respond closely  to  two  sharp  bends  in  the  strike  of  the  rocks.    The 
lakes  are  all  narrow  in  proportion  to  their  length.    Manitou  Lake, 
Grant  Lake,  Missus  Lake,  Strawberry  Lake,  and  other  smaller  lakes  in 
this  portion  of  the  Keewatin  belt,  are  remarkable  for  the  fidelity  with 
which  they  adhere  to  the  strike  of  the  rocks  and  for  their  long,  narrow 
shapes.    The  exceptional  case  of  Pickerel  Lake,  with  its    iiTcgular 
shape  and  long  axis,   transverse  to   the   strike,  finds  its  explanation,  Ezoeptionai 
doubtless   in    the    two  granite  bosses    which    interrupt    the  strata,  fault  and 
and  in  the  fault  which  dislocates  them  at  Cedar  Narrows.     Bog-fly  g^iSte!* 
and  Vista  Lakes  conform  in  their  general  contour  to  the  strike  of  the 
rocks,   but  are    somewhat    irregular  in  shape    as  are  most  basins 
eroded  out  of  agglomerates.    Kahopskikamak  and    Sakwit^    lakes 
on  the  Otukamamoan  route,  Little  Turtle  Lake,  T^sup,  Big  Saw- 
bill,   Otter  and  Mainville  lakes,  ai*e  notable  instances  of  basins  in 
Laui  entian  biotite  gneiss  which  are  long  and  narrow,  and  have  their 
shores  determined  by  the  position  of  the  planes  of  foliation.    These 
various  instances  here  cited  ai-e  only  the  more  prominent  ones  which 
come  out  in  the  mapping,  but  on  the  scale  on  which  the  map  is  pub- 
lished there  is  a  host  of  details  lost,  in  which  the  topographical  contour 
is  in  the  closest  dependence  upon  the  character  and  structure  of  the 
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rocks.  This  dependence  impresses  one  very  forcibly  in  the  field,  but 
cannot  here  bo  more  than  alluded  to,  except  where,  as  above  sketched, 
it  affects  the  main  topographical  featui-es  of  the  region. 

The  Alluvial  Plain  or  River  Country. 

Extent  of  Tho  wooded  plain  which  extends  from  the  south-west  corner  of  Rainy 

Lake  to  the  Lake  of  the  "Woods  is  on  a  Blight  but  distinctly  lower  level 
than  that  of  the  "  rocky  lake  country."  Its  slope  is  apparently  the 
continuation  of  that  of  the  rocky  plateau  just  described.  The  highest 
part  of  the  plain,  so  far  as  I  was  able  to  observe,  is  where  the  scai-ped 
face  of  the  bedded  clays  which  underlie  it  overlook  Rainy  Lake  near 
Coutchiching,  with  an  elevation  of  10  or  12  feet  above  the  surface  of 
the  lake.  Down  the  Rainy  River  to  the  Lake  of  the  Woods,  the  plain 
has  practically  the  same  slope  as  the  river,  and  on  the  Lake  of  the 
Woods  between  Hungry  Hall  and  49th  parallel,  the  edge  of  the  plain 
has  an  elevation  of  from  10  to  20  feet  above  the  surface  of  the  lake, 
and  according  to  Mr.  Bolger*  extends  back  with  "  extreme  levelness  " 
over  townships  one  and  two,  south  ranges  XXIII  and  XXIV.  Between 
these  two  points  of  maximum  and  minimum  elevation  of  the  surface 
of  the  plain,  the  slope  is  apparently  gradual  and  uniform,  the  average 
incline  in  a  W.  N.  W.  direction,  being  probably  two  feet  in  the  mile. 
Occasionally,  as  to  the  north-west  of  tho  Indian  Reserve  at  the  Longue 
Sault  on  Rainy  River,  the  country  is  rolling  or  undulating,  an  ap- 
pearance which  is  probably  due  to  the  ridged  character  of  the  con- 
cealed rocky  surface,  at  a  place  where  the  covering  of  post-glacial  de- 
posits is  thinner  than  usual.     Occasionally  too,  a  knob  of  rock  projects 

Rook  ezpoeores  through  these  deposits,  which  has  been  either  exposed  by  local  denuda- 
tion of  the  clays,  as  at  different  rapids  of  the  river,  or  which  appears  to 
have  been  a  small  islet  in  the  vast  lake  in  which  these  deposits  were 
laid  down.  Such  island-like  knobs  of  rock  have  usually  a  more  or  less 
distinct  formation  of  shore  gravel  about  their  base,  as,  for  instance,  the 
knob  which  projects  above  the  plain  on  the  northern  limit  of  the 
Longue  Sault  Indian  Reserve,  or  the  poi-tion  of  trap  dyke  observed  at 
the  back  of  Mr.  Lutterel's  farm.  The  uniform  flatness  of  the  plain 
affoi*ds  no  depressions  which  serve  as  lake  basins,  and  none  are  known 

Drainace.  beyond  a  few  mere  ponds.  Dminage  is  effected  by  the  numerous 
creeks  and  rivers  which  flow  into  the  Rainy  River.  These  all  cut 
channels  down  through  the  clayey  strata,  and  afford  excellent  sec- 
tions of  a  thickness  varying  from  10  to  30  feet.  The  most  important 
tiibutary,  on  the  Canadian  side,  is  Pine  River,  a  narrow  stream, 
sluggish  at  low  water,  whose  principal  branches  flow  in  the  bottom 

*  Report,  Commissioner  of  Crown  Lands.  Ontario,  1886,  p.  48. 
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of  the  low  valleys  in  the  undulating  surface  above    referred    to. 
Several  much  larger  streams  feed  Eainy  River  from  the  American 
side.    The  undrained  water  rests  on  the  surface  of  the  plain  in  the 
form  of  muskegs  and  swamps.    Mr.  Bolger  estimates  that  '<  perhaps  Extent  of 
30^  of  the  area  is  swamp,  most  of  which  can  be  drained  and  made 
tillable  land.''    Eainy  River  has»  at  the  mean  height  of  the  water,  a  Depth  of 
depth  which,  fi-om  a  number   of  soundings  in   mid-stream,  appeal's 
to  vary  from  15  to  21  feet.    At  the  Longue  Sault  andManitou  Rapids 
it  is,  of  course,  shallower,  but  not  so  shallow  as  to  obstruct  navigation 
except  at  very  low  water,  when  the  boulders  in  the  channel  of  the 
Longue  Sault  obstruct  the  passage  of  the  small  screw-steamera  which 
ply  between  Rat  Portage  and  Fort  Finances.    The  serious  obstacle  to, 
navigation  is  the  falls  of  Fort  Frances.    The  completion  of  the  locks  at  Lock  at  Port 
Fort  Frances,  all  the  heavy  and  expensive  work  of  which  is  done,  ^"^<^«"- 
would  extend  navigation  very  much,  and  stimulate  the  development  of 
this  portion  of  the  country.    The  general  features  of  the  river  have 
been  well  described  by  Bigsby*,  Hindf ,  LongJ,  and  S.  J.  Dawson§. 


ARCH/EAN  GEOLOGY. 

GENEBAL   STATEMENT. 

The  Archaean  rocks  of  the  Rainy  Lake  region,  like  those  of  the  Lake  xjpperand 

of  the  Woods,  are  clearly  separable  primarily  into  two  main  divisions,  i^werArchoan 

viz.:  An  upper,  chiefly  schistose,  bedded,  and  metamorphic:  and  aJhSJ^tenu 

lower,  of  the  granitic  or  syenitic  type  of  mineralogical  composition, 

but  mostly  gneissic  in  structure.     In  the  upper  division  there  can  be 

recognized  at  least  two  distinct  groups.     One  of  these  is  identical  with 

the  Keewatin  series  of  the  Lake  of  the  Woods,^  and  has  been  traced  Keewatin 

sonos. 
stratigraphically  in  direct  continuity  with  it.  The  other  is  prominently 

developed  in  the  southern  part  of  the  region,  and  occurs  between  the 

base  of  the  Keewatin  series  and  the  Laurentian.    Being  unable  to 

correlate  this  second  series  with  any  with  which  I  am  acquainted,  I  have 

named  it,  in  a  preliminary  notice  *  *  of  the  geology  of  the  region,  the 

Ooutchiching  series,  f  f     In  the  lower  division  distinctions  of  strati-  Coutohiohing 

graphical  sequence  and  relationships,  if  any  such  ever  existed,  have*®"^' 

been  obliterated.     For  this  assemblage  of  rocks  or  lower  division  of 

•  Qeol.  Journal.  Vol.  VII,  1851,  and  Vol.  X,  1854. 

t  Report  of  the  Red  Hirer  Exploring  Expedition,  1858. 

t  Soarces  of  Peter's  Rirer,  Keating,  1826. 

§  Appendix  to  XVII  Vol.  of  Joamals  of  Legislatire  Anembly,  1869. 

IT  Annnal  Report,  Geological  and  Kataral  History  Sarvey,  18«6,  Part  Ca 

•  •  Am.  Jonr.  Sci.,  Vol.  XXXUI,  Jane  1887. 

1 1  This  series  presents  interesting  lithological  resemblances  to  the  Montalban  series,  but  has 
not  the  geological  position  which  has  been  assigned  to  the  latter. 
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the  Archaean,  the  term  Laurentian  is  retained.  The  Laurentian  rocks 
in  this  particular  field  can  be  classified  only  on  a  petrographical  basis. 
The  different  kinds  of  rocks  which  are  comprised  within  the  assemblage 
so  named  are  susceptible  of  a  geographical  separation  into  zones  or 
ai'cas,  but,  as  above  stated,  are  Jiot  geologically  separable  into  strata 
or  bedded  formations,  though  often  stratiform. 
Schematic  The  leading  divisions  of  the  Archaean  for  this  region  may,  from 

representation.  ^^^^^  j^^g  j^^^q  gtated,  be  arranged  in  the  following  scheme,  accoixiing 
to  the  order  of  which  the  geological  features  of  the  region  will  be 
considered  in  detail : — 

r  Upper  division,    a.  Keewatin. — (Huronian  ?) 
Archa?an.  i  b.  Coutchiching. 

V.  Lower  division. — ^Laurentian. 

A  more  comprehensive  statement  of  the  results  arrived  at,  together 
with  a  discussion  of  their  theoretical  bearing,  will  be  given  in  the  sum- 
mary, after  the  facts,  upon  which  these  and  other  generalizations  ai*e 
based,  have  been  set  forth. 

Keewatin  Series. 

Limits  of  the  Area  of  the  Keewatin  Rocks — Conditions  of  Contact  with 

Lower  Rocks. 

Keewatin  At  the  S.  E.  coiTicr  of  the  Lake  of  the  Woods  map,  1885,  the  Keewatin 

onSe  Woodsf  rocks  are  represented  as  in  contact  with  the  Laurentian  gneiss  on  the 
shore  of  Sabaskong  Bay,  at  a  point  a  little  to  the  east  of  the  poi^tage  road 
which  leads  from  that  bay  to  Arrow  Lake,  through  the  Indian  Eesei've 
35  C.   Fmm  this  point  eastwai-d,  the  line  of  contact  curves  to  the  north, 
around  the  extreme  N.  E.  inlet  of  Sabaskong  Bay,  the  trend  of  the 
shore  being  approximately  parallel  to  the  curvature  of  the  line  of  contact. 
The  shores  of  this  inlet  are  all  very  coarse  granitoid  gneiss  or  granite- 
The  contact  line  lies  in  the  ridge  of  land  which  divides  the  waters  of 
Sabaskong  on  the  south  from  those  of  Arrow  Lake  and  Ci'ow  Lake,  on 
the  north  and  north-east,  and  I'uns  much  closer  to  the  former  than  to 
the  lakes  named.    The  last  exposure  on  the  Lake  of  the  Woods  at 
which  the  Keewatin  rocks  and  the  Laurentian  gneisses  are  seen  in  con- 
tact is  at  the  northern  extremity  of  the  S.  E.  arm  of  Sabaskong  Bay^ 
Rocki  on  CrowClos®  ^^  ^®  south  end  of  Crow  portage.    In  coming  over  Crow  portage, 
Porta«e.  ^^.^^j^  Crow  Lake  to  Sabaskong,  the  rocks  passed  over  are  black-green, 

hornblende  schists.  They  are  first  seen  about  one-third  of  the  way 
from  Crow  Lake,  with  a  strike  of  130^  and  dip  at  high  angles  to  the 
north-east.      Four  chains  farther  south  they  have  a  strike  of  140®  with 
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the  same  dip.  Beyond  this  to  the  end  of  the  portage  they  are  seen  at 
intervals  with  a  uniform  S.E.  strike;  dip  N.  E.  At  the  end  of  the  port- ctontaotof 
age,  on  the  shores  of  the  bay,  on  the  west  side,  the  schists  come  in  con- Laorentianf 
tact  with  a  medium-grained,  flesh-tinted,  or  reddish  to  grey,  biotite 
gneiss,  which  exhibits,  for  the  most  pai*t,  a  very  distinct  and  even 
foliation  of  the  constituent  minerals,  quartz,  felspar  and  biotite.  This 
foliation  is  approximately  parallel  to  the  schistosity  of  the  hornblende 
schists ;  the  contact  is,  however,  a  brecciated  one,  the  gneiss  being 
apparently  injected  into  the  schists,  which  seem  to  have  been  more  or 
less  shattered  in  a  brittle  condition,  so  as  to  admit  of  the  passage  of  the 
gneiss  in  its  former  soft  and  plastic  state  within  the  fissures  of  the 
schist,  which  are  sometimes  parallel  and  sometimes  transverse  to  its 
cleavage  planes.  The  strike  of  the  i-ocks  at  the  contact  is  130®,  dip  K. 
E.  <  60°  to  10^ 

The  next  place  where  this  line  of  contact  was  crossed  by  our  sui*-  9>'}f*9*  9^ 
veys  is  on  Kah-timi-agamak  Creek.  The  interval  between  the  lastacamak  Creek, 
described  point  of  contact,  at  the  south  end  of  Grow  portage  and  this 
ci*eek  is  about  nine  miles.  But  altb  ongh  the  line  of  contact  has  not 
been  actually  traced  out  for  this  intei'val  we  know  that  it  must  occupy 
approximately  the  position  given  to  it  on  the  map,  from  our  knowledge 
of  the  distribution  of  the  Laurentian  rocks  to  the  south,  on  the  shores 
of  Sabaskong  Bay,  Kah-kabik-kitchiwan  Lake,  Crooked-pine  Lake,  Big- 
pine  Lake  and  Wigwam  Lake,  and  of  the  Keewatin  rocks  to  the  north 
on  the  shores  of  Crow  Lake  and  Eah-timi-agamak.  The  contact  of  the 
gneiss  and  hornblende  schist  occurs  on  the  creek  about  half  way  be- 
tween Wigwam  and  Kah-timi-agamak  lakes.  The  actual  contact  is 
not  well  exposed,  but  the  rocks  on  either  side  can  easily  be  traced  along 
the  creek  and  shew  that  a  very  granitoid,  reddish,  biotite  gneiss  comes 
in  contact  with  a  dark,  green,  hornblende  schist,  which  gives  way,  a 
little  further  up  the  creek,  to  green  agglomerate  schists. 

To  the  south-eastward  of  Kah-timi-agamak  Creek  the  line  of  contact  §^JJ«o^»^j^ 
appears  to  continue  in  the  same  general  direction  for  about  four  miles,  l^^e. 
when  it  begins  to  curve  around  to  the  south,  so  that  on  the  north  side 
of  Night-hawk  Lake,  where  the  contact  is  next  seen,  the  strike  is  about 
north  and  south.  Following  it  across  Night-hawk  Lake  and  thence 
for  nearly  a  mile  and  a-half  to  Kishkutena  Lake,  we  find  that  the  line 
of  contact  cui'ves  rapidly  to  the  S.  W.,  and  from  the  last  named  lake 
onwai-d  it  has  a  course  which  makes  an  angle  of  70®  degrees  with  that 
which  it  formerly  held  between  the  south  end  of  Crow  Portage  and  a 
point  to  the  north  of  Night-hawk  Lake.  The  west  side  of  Night-hawk 
Lake  is  occupied  by  a  rather  coarse,  reddish,  gi'anitoid,  biotite  gneiss 
or  granite,  composed  of  quartz,  in  large  grains,  and  orthoclase  in  about 
equal  proportions  with  a  subordinate  proportion  of  biotite.     This  x'ock 
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is  not  only  observed  to  occupy   this  shore  of  the  lake,  but  is  seen  to 
make  up  the  bare  burnt  hills  which  extend  for  ^me  miles  to  the  west- 
Kiflhkatena      ward.    The  east  side  of  the  lake  is  occupied  by  the  Keewatin  rocks 
^^'^  which  form  a  comparatively  high  ridge  with  an  abrupt  face  to  the 

north-west.  This  ridge  runs  from  this  point  south-westward  for  several 
miles  and  extends  to  the  south  of  the  49th  parallel,  forming  the  divide 
between  the  waters  flowing  into  the  Lake  of  the  Woods  and  those  flow- 
ing into  Bainy  Lake.  The  rocks  of  the  Keewatin  series  which  com- 
pose this  ridge,  particularly  on  its  north-west  side,  differ  from  the 
ordinary  hornblende  schists  which  are  usually  found  in  contact  with 
the  Laurentian  gneisses,  in  being  veiy  much  more  compact'  and  often 
The  rooks  quite  devoid  of  schistose  structure.  The  rock  appeara,  to  the  naked 
M»apo6iDg  e  ^^^^  ^  j^^^  j.j^^  j.j^^  schists,  composed  mostly  of  hornblende,  but  has,  in 
addition,  numerous  large  porphyritic  crystals  of  white  felspar,  studded 
all  through  it,  so  that  on  the  large  scale,  on  the  face  of  a  cliff  for  in- 
stance, the  rock  presents  a  distinctly  and  curiously  mottled  aspect 
although  in  hand  specimens  it  is  often  difficult  to  get  more  than  one 
or  two  porphyritic  crystals.  This  rock  is  very  probably  an  altered 
poi-phyrite,  and  grades  into  more  schistose  varieties  with  the  disappear- 
ance of  the  felspar.  The  same  rock  has  been  noted  at  the  contact  of 
the  Keewatin  series  with  the  Laurentian  on  the  north  side  of  White 
fish  Bay,  Lake  of  the  Woods.*  The  contact  of  this  altered  porphyrite 
with  the  granitoid  gneiss  runs  along  the  base  of  the  cliff  which  forms 
the  north-west  side  of  the  ridge  above  mentioned,  and  as  the  rocks  are 
well  bared,  may  be  traced  easily  from  the  south  end  of  Night-hawk 
Lake  to  the  N.  E.  end  of  Kishkutena  Lake. 

The  granitoid  gneiss  is  here  mixed,  only  to  a  very  limited  extent, 
with  the  Keewatin  rocks,  a  fact  doubtless  due  to  their  unusual  com- 
pactness and  toughness  at  this  locality.  At  the  north-east  end  of 
Kishkutena  Lake,  one-quarter  of  a  mile  from  Kishkutena  portage,  the 
actual  contact  is  not  exposed,  and  between  the  nearest  exposures  of  the 
granitoid  gneiss  and  the  porphyrite,  there  is  a  small  exposure  of  a 
Qoarti-porphiy  greenish,  grey  quartz  porphyry  made  up  of  an  aphanitic  ground-mass 
in  which  are  imbedded  crystals  of  felspar.  Whether  this  porphyry  is 
only  a  local  porphyritic  facies  of  the  granitoid  gneiss,  or  whether  it  is 
a  later  intrusion,  or  even  an  older  formation  incorporated  with  the 
porphyrite,  there  is  no  evidence  to  determine.  For  two  miles  farther 
OontiDuation  to  the  S.  W.,  the  line  of  contact  runs  under  the  waters  of  the  lake,  the 
oontiMst,°*  °  rocks  on  one  side  of  the  naiTow  arm  being  the  altered  porphyrite  of 
the  Kishkutena  ridge,  and  those  on  the  other  the  Laui*entian  granitoid 
gneiss.  This  gneiss  is  here  often  quite  devoid  of  foliation  and  is  then 
more  properly  a  granite,  though  both  the  foliated  and  non-foliated 

•  V.  Annual  Report,  1885,  pp.  38-S9  cc. 
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varieties  are  pai*t  of  the  same  geological  mass.  After  leaving  the  south 
side  of  Kishkutena  Lake,  the  line  of  contact  of  the  Laurentian  and  Kee- 
watin  rocks  continues  for  five  miles  in  the  same  S.  W.  course,  and  is 
next  intercepted  on  Little  Kishkutena  portage  one  mile  south  of  the  contact  on 
49th  parallel.  The  conditions  of  contact  are  here  quite  analagous  toKufhIutena 
those  noted  between  Night-hawk  Lake  and  Kishkutena  Lake.  The  same  Mortage. 
ridgeofKeewatin  rocks  composed  of  hornblende  schists  and  altered 
traps,  schistose  or  massive,  has  been  traced  for  six  miles  farther  to  the 
S.  W.  through  the  lakes  of  the  Little  Kishkutena  route  to  the  west  end 
of  Off  Lake.  Here  the  schists  have  a  sti-ike  of  50"*  and  dip  to  the  S.  E.  at 
<  TO®.  Throughout  this  distance  the  actual  contact  of  the  Keewatin 
rocks  on  the  N.  W.  side  of  the  ridge  with  the  Laurentian  gneisses  has 
not  been  observed,  but  there  is  little  doubt  but  that  it  follows  the  same 
line  as  to  the  N.  E.  of  Little  Kishkutena,  the  strike  of  the  rocks  and 
the  trend  of  the  countiy  remaining  constant.  To  the  west  and  south- 
west of  Off  Lake  the  country  becomes  low  and  flat,  with  little  or  no  ex- 
posure of  rock,  so  that  the  courae  of  the  contact  of  the  Keewatin  rocks 
with  the  gneisses  cannot  be  accurately  determined.  The  rocky  surface 
of  the  country  passes  under  the  post-glacial  deposits  of  Rainy  Eiver  val- 
ley, and  for  16  miles,  in  the  direction  of  the  strike  where  last  observed  at  • 
Off  Lake,  we  have  no  evidence  as  to  the  distribution  of  the  rocks.  The 
black,  green,  hornblende  schists  of  the  Keewatin  are  next  seen  in  con- 
siderable volume  on  Eainy  River.  They  crop  out  along  the  river  from  rocks  on° 
a  point  about  one  quarter  of  a  mile  above  the  Longue  Sault  Rapids  to  ^^^'^  ^^^•'• 
near  the  foot  of  the  same,  where  they  appear  to  be  in  contact  to  the 
south  with  a  rather  coarse-grained,  reddish,  granitoid  gneiss,  which  is 
exposed  on  two  small  islands  at  the  foot  of  the  rapids  opposite  the 
chief's  house.  The  strike  of  the  schists  along  the  rapids  is  with  the 
direction  of  the  river  or  E.  and  W.,  and  the  dip  is  northward  at  angles* 
which  al*e,  at  places,  as  low  as  45°.  In  passing  northward  from  the 
river  through  the  woods  on  the  Indian  Reserve,  the  schists  are  occasion- 
ally observed  projecting  through  the  soil,  and  on  the  northern  limits  pf 
the  reserve  between  foui*  and  five  miles  from  the  river,  across  the 
strike  of  the  schists,  they  are  exposed  over  several  acres  on  the  crest  of 
some  roches  moutonnies,  and  have  a  strike  of  80°  with  a  southerly  dip  at 
an  angle  of  65°. 

On  a  small  creek  that  empties  into  Rainy  River  about  three  miles  and 
a  half  below  the  Longue  Sault,  I  am  informed  by  Mr.  Cameron,  who  re- 
sides on  the  river  near  the  place,  that  there  is  a  small  exposure  of  similar 
schists,  and  that  on  a  logging  road,  which  runs  four  miles  back  from 
Rainy  River,  there  are  three  other  exposures  of  similar  rocks. 

The  next  place  where  I  have  seen  these  rocks  myself  is  where  they  Keewatin 
are  crossed  by  Pine  River  some  seven  miles  west  of  the  exposure  Pine  River. 
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described  on  the  north  side  of  the  Lon^e  Saalt  Beserve.  At  the  first 
rapids  on  Pine  Eiver,  about  four  miles  up  from  Rainy  River,  a 
fine-grained,  green,  compact,  homblendic  rock  is  exposed  with  a  schis- 
tose structure  only  slightly  developed  in  it.  For  a  mile  and  a-half 
farther  up  Pine  River,  to  the  second  rapids,  there  are  several  exposures 
of  the  same  rock.  From  this  point,  up  stream,  as  far  as  it  is  postiible  to 
travel,  there  are  no  further  rock  exposures. 

Thus  combining  all  the  evidence  at  our  disposal  regarding  the  dis- 
tribution of  these  Keewatin  rocks  on  the  north  side  of  Rainy  River,  be. 
low  the  Longue  Sault,  we  find  that  they  have  an  extensive  development; 
and  although  they  are  for  the  most  part  concealed  by  post-glacial  for- 
mations, it  appears*  to  be  tolerably  certain  that  they  have  a  breadth 
across  theii*  strike  of  at  least  eight  miles.  The  main  branch  of  Pioe 
River  flows  in  a  W.S.W.  direction  in  a  shallow  valley  which  has  for  its 
southern  boundary  a  fairly  well  marked  ridge.  This  ridge,  though 
covered  with  soil  and  well  rounded,  is,  I  take  it,  the  continuation  of  the 
Kishkutena  ridge,  which  makes  itself  apparent  in  spite  of  its  mantle 
Kishkntena  ^^  post-glacial  formations.  It  was  found  at  Night-hawk  Lake,  Kishku- 
pro^bieliS^^*'  tena  Lake,  and  at  Little  Kishkutena  portage,  that  the  line  of  contact  of 
of  oontMt.  •  the  Laurentian  gneiss  and  the  Keewatin  rocks  lies  in  the  valley  or  de- 
pression which  skirts  the  Kishkutena  ridge  on  its  north-west  side,  and 
it  seems  probable  that  the  conditions  which  were  obsei-ved  there  con- 
tinue to  prevail  to  the  south-west,  so  that  the  valley  of  the  main 
branch  of  Pine  River  coiTCspondg  with  that  in  which  lies  Night- 
hawk,  Kishkutena  and  Little  Kishkutena  Lakes,  and  the  line  of  con- 
tact of  the  Laurentian  and  Keewatin  coincides  approximately  with 
the  com-se  of  Pine  River  from  Sec.  36,  tp.  3  S.,  R.  XXVI,  to  Sec.  18, 
tp.  3  S.,  R.  XXV. 
othorexposuiw  West  of  Pine  River,  the  next  exposure  of  the  Keewatin  rocks  on 
on  Rainy  River.  j^jjjyj^i^^j..g^t  the  mouth  of  Rapid  River  on  the  American  side. 
The  i-ocks  here  are  not,  however,  hornblende  schists  or  altered  traps, 
but  fine-grained,  grey,  compact,  clastic  rocks,  such  as  occur  in  the 
upper  portion  of  the  Keewatin  series.  They  are  distinctly  bedded  and 
in  places  slightly  schistose  and  micaceous,  and  dip  N.  W.,  <  60°,  the 
strike  corresponding  with  the  course  of  Rainy  River  immediately 
above  Rapid  River.  .  The  only  other  formations  observed  on  Rainy 
River,  from  Rapid  River  down  to  the  Lake  of  the  Woods,  are  of  post- 
glacial origin. 

At  the  mouth  of  Rainy  River  and  on  the  south-east  shore  of  the  Lake 
of  the  Woods,  between  Hungry  Hall  and  Little  Grassy  River,  we 
again  meet  with  the  Keewatin  rocks,  although  only  in  isolated  ex- 
posures, and  then  much  mixed  with  the  Laurentian  gneisses.  This 
portion  of  the  lake  is  unique  in  running  transverse  to  the  strike  of 


Keewatin  and 
Laarentian 
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the  rocks,  a  circumstance  due,  probably,  to  the  fact  that  the  shore  is 

made  up  of  rocky  points,  with  sands  and  other  post-glacial  matter 

filling  up  the  intei-vening  hollows.    Were  the  loose  deposits  removed, 

we  would  have,  as  is  the  general  rule  in  this  region,  long,  narrow  bays 

or  channels  occupying  their  place,  and  lying  between  the  ridges  which 

terminate  on  the  lake  shore  in  the  rocky  points  above  mentioned. 

On  these  points  and  at  the  mouth  of  the  river,  the  rocks  are  found 

to  have  a  very  regular  strike  of  W.N.W.  to  N.W.  and  it  would  seem 

that  to  the  westward  of  Pine  Eiver  they  gradually  cui*ve  around 

from  an  E.  and  W.  strike  to  one  having  a  bearing  of  W.  N.  W.  and 

then  N.W.    This  inference  is  borne  out  and  supported  by  the  fact,  ^p^^f^^  . 

that  the  bed  of  Eainy  Eiver  curves  ai'ound  precisely  in  the  way  ^ra^n  fwia 

•^  r  ^  »f  topography. 

indicated,  and  the  close  dependence  of  the  physical  featui*es  of  the 
country  upon  the  geological  structure  gives  such  a  fact  great  signiti- 
canee,  where  direct  evidence  as  to  the  structure  is  wanting.  Wherever 
rock  exposures  have  been  noted  on  Eainy  Eiver,  the  strike  has  been 
invariably  coincident  with  the  course  of  the  river  at  the  particular 
place  where  the  rocks  crop  out,  and  there  is  good  reason  for  believing 
that  where  they  are  not  so  exposed,  the  course  of  the  river  indicates 
the  strike  of  the  underlying  rooks.* 

At  the  mouth  of  Eainy  Eiver,  on  a  small  island  near  Michel  Morri- ^^^^**^^*^  ^^ 
seal's  house,  and  on  the  lighthouse  plot,  there  are  exposed  rather  ^^?JjJjjf  **»« 
massive,  black,  green,  crystalline,  hornblende  schists,  which  are  com- 
posed sometimes  of  hornblende  only,  and  sometimes  of  hornbleude  and 
felspar.  These  schists  strike  N.W.  Following  the  shore  north waixl 
there  is  no  other  rock  exposure  for  six  miles,  when  a  low  point 
juts  out  of  the  sand  which  is  mostly  made  up  of  black,  green,  horn- 
blende schist,  striking  100'  to  110**,  but  with  considerable  biotite  gneiss. 
The  latter  is  often  associated  with  the  schist  so  as  to  produce  a  very 
evenly  banded  appearance,  but  here  and  there  the  gneiss  cuts  the  schist 
transversely,  as  if  the  gneiss  had  been  injected  along  the  planes  of 
cleavage  of  the  schist  and  thus  produced  the  banded  appearance  pre- 
sented. Half  a  mile  farther  along  the  shore,  a  similar  point  is  composed 
entirely  of  black-green,  hornblende  schist,  strike  110°,  dip  vertical.  On 
Burton's  Island,  the  rock  is  a  grey,  biotite  gneiss,  strike  100^,  and  Burton's  Island 
similar  rock  occupies  the  small  bare  islet  just  to  the  north-east  of  it.  On 
the  neck  of  land  which  runs  out  from  the  main  shore,  about  half  a-mile 
to  the  N.E.  of  Burton's  Island,  the  rock  is  a  mixture  of  hornblende 
schist  and  biotite  gneiss,  often  presenting  a  remarkably  even  ribanded 
aspect,  but  still  affording  sufficient  evidence  of  the  intrusive  character 

*  Dr.  Bell  obseires  in  his  report  for  1873-74,  on  much  less  evidence  than  is  at  my  disposal,  that 
*'  there  is  reason  to  believe  that  under  these  superficial  deposits  a  broad  band  of  Haronian 
(Keewatin)  rooks  crosses  the  lower  section  of  the  river." 
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of  the  gneiss.  The  strike  is  here  120°,  dip  vertical  or  north  at  very 
high  angles.  Half  a  mile  farther  north,  the  same  mixtare  of  horn- 
blende schist  and  gneiss  is  observable,  strike  115°.  On  a  small  shoal 
about  half-way  between  Burton's  Island  and  the  south  end  of  Bigsby 
Island,  which  is  strewn  with  huge  angular  boulders  of  gneiss,  the  rock 

Windy  Point,  is  hornblende  schist,  strike  155°.  On  the  extremity  of  Windy  Point 
and  on  Buzzard  Island,  as  well  as  the  extremity  of  the  point  of  land 
which  forms  Indian  Reserve  35  E.  the  same  mixture  of  hornblende 
schist  and  gneiss  occurs,  the  prevailing  strike  being  145°  to  150°,  and 
the  dip  either  vertical  or  to  the  north,  at  angles  not  less  than  75°.    On 

Little  Grassy  the  shore  south  of  the  mouth  of  the  Little  Grassy  River  the  rock  is 
biotite  gneiss.  North  of  the  Indian  Reserve  35  E,  the  only  rocks  ex- 
posed are  gneisses. 

Thus  the  trough  of  Keewatin  rocks,  one  of  the  confines  of  which 
wo  have  traced,  with  varying  degrees  of  certainty,  from  the  N.E. 
corner  of  Sabaskong  Bay,  and  indeed  from  the  extremity  of  Rabbit 
Point,*  in  a  sort  of  a  horse-shoe  curve,   around   by  the  south   of 

l>jffo««  Kah-timi-agamak  Lake,  along  the  north-west  side  of  the  Kishkutona 

Keewatin         ridffo  and  the  south  side  of  the  Pine  River  valley,  out  to  the  Lake  of  the 

trough  on  S.E.    ,,^  °  ,  .  .  ,       ,    ,  ,  ,     ,, 

coast  of  Lake  Woods  again,  appears,  as  it  emerges  upon  the  lake,  to  be  very  shallow 
and  diffuse.  All  that  remains  apparently  of  the  voluminous  series  of 
schists  are  the  bottoms  of  in-pinched  folds,  much  mixed  with  the  gneiss, 
in  which,  in  its  once  soft  and  plastic  state,  they  appear  to  have  been 
immersed.  To  define  the  limits  of  the  belt  in  its  scattered,  diffuse  and 
breccialed  condition  is  not  possible,  and  it  only  remains  to  be  noted 
that  it  is  extremely  probable  that  the  belt,  which  has  been  traced,  as 
above  indicated,  for  five-sixths  of  a  complete  circuit,  once  closed  upon 
itself^  before  excessive  denudation  removed  the  other  sixth  whose 
place  is  now  occupied  by  the  waters  of  the  Lake  of  the  Woods  between 
Rabbit  Point  and  Windy  Point. 

Umitsof      ^       Havinff  thus  traced  out,  as  closely  as  field  conditions  will  allow,  one 

Keewatin  rocks     ^    ,      ,.     .  .  .  «    ,      -r,-  .     i    i       ^  .^    i.  «  .  , 

to  theeastward.  of  the  limiting  edges  of  the  Keewatin  belt  along  its  lino  of  contact  with 
a  great  central,  more  or  less  circular  or  elliptical  mass  of  Laurentian 
gneisses,  we  may  cross  the  belt  at  any  point  and  proceed  to  examine 
the  limits  of  its  distribution  to  the  eastward.  We  may  begin  the 
tracing  out  of  the  more  easterly  edges  of  the  area  of  the  Keewatin 
rocks  in  the  neighbourhood  of  Clear- water  Lake  on  the  Kishkutena 
route.  Here  the  belt  is  narrowest,  being  not  more  than  three  miles 
wide  in  a  direction  transverse  to  the  strike,  which  is  about  N.E.  and 
S.W.  In  crossing  the  belt,  from  the  granitoid  gneiss  on  the  one  side 
to  the  same  rock  on  the  other,  we  pass  over  the  upturned  edges  of 

SSe'section.     sti^ata  which  lie  in  a  sharply  folded  trough.    The  rocks  on  Clear-water 

*  V.  Annual  Report,  1886,  p.  77,  cc. 
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Lake  which  occupy  the  middle  of  the  trough,  or  the  upper  portion  of 
the  Keewatin  series,  are  very  lai'gely  volcanic  I'ocks  of  an  acid 
character,  being  mostly  felsites  more  or  less  slaty  and  schistose,  glossy 
sericitic  schists,  and  felsitic  agglomerates  (altered  quartz-porphyries 
and  their  tuffij)  with,  however,  some  more  basic  rocks  such  as  serpen- 
tine and  agglomerates,  or  conglomerates  (?),  in  which  the  matrix  is  a 
green,  rather  massive  schist  and  the  inclusions  blotch-like  masses  of 
felsite.  The  sides  of  the  ti-ough  or  basal  portions  of  the  series  are 
made  up  of  altered  traps  and  black  hornblende  schists.  On  the  east 
side  of  the  trough,  portions  of  the  basal  formations  of  the  series  have 
been  removed  by  the  disturbance  associated  with  the  irruption  of  the 
great  mass  of  granitoid  gneiss  with  whi3h  the  belt  is  in  contact,  so 
that  the  granitoid  gneiss  comes  against  the  higher  formations  of  the 
series,  or  the  middle  portions  of  the  trough.  This  mass  of  Lauren  tian 
irneiss  on  the  east  side  of  the  Keewatin  belt  on  Clear-water  Lake  will  ^   .   .    ^.  ^ 

r/»iii  «,i  .1  11.      .1  Central  Bchut- 

be  found  to  be  the  counterpart  of  the  larfi^e  circular  or  elliptical  mass  endroied  area 

._  ,  .        1    •      . .     ,  1    1         1       T^  .      1    .^  of  Laurentian 

of  Laurentian  gneiss  described  as  encompassed  by  the  Keewatin  belt 
from  Babbit  Point  around  by  Sabaskong,  Kishkutena,  and  Bainy  Biver 
to  Windy  Point  on  the  Lake  of  the  Woods  again.  In  general  shape, 
dimensions  and  character  of  rocks  composing  it,  as  well  as  in  the 
nature  of  their  relations  to  the  belt  of  rocks  encompassing  them,  the 
two  masses  or  areas  are  perfectly  analagous.  I  shall,  therefore,  pro- 
ceed as  before  to  trace  out  in  such  detail  as  is  possible  the  contact  of 
the  edge  of  the  Keewatin  belt  with  this  central  mass  of  gneiss,  so  that 
there  may  be  no  misunderstanding  as  to  the  data  upon  which  the  map- 
ping is  based,  nor  any  confusion  between  what  is  observed  fact  and 
what  conjectural.  The  most  northerly  exposure  of  this  contact  on  the 
east  side  of  the  Clear- water  is  at  the  bottom  of  Sunny  Cove  three  miles 
and  a-half  fi*om  the  north  end  of  the  lake.  The  Keewatin  series  is  re- Contaot  of 
presented  at  the  contact  by  a  grey  felsite  schist  with  quartz  grains  and  Eeei^tin 
(altered  quartz-porphyry)  which,  towards  the  contact,  merges  into  a  i^ke.**^*^*'^ 
fine  grained  grey  gneiss  by  reason  of  the  development  of  biotite  in 
plates  which  lie  in  the  schist  planes.  The  Laurentian  gneiss  is  coarse 
gi'ained,  reddish  to  gray  in  color,  very  quartzose  and  only  very  feebly 
and  indistinctly  foliated,  and  in  places  not  at  all.  The  west  and  south 
shores  of  Sunny  Cove  are  occupied  by  this  granitoid  gneiss,  and  also 
the  shore  of  the  lake  for  nearly  half  a  mile  south  of  the  cove  to  a  point  ctumMster  of 
directly  opposite  Hazy  Point.  South  of  this  the  shore  is  occupied  for  '**°^*' 
about  one  mile  by  the  Keewatin  rocks.  At  the  contact  opposite  Hazy 
Point  an  agglomerate  made  up  of  a  rather  massive  green  schist  matrix 
with  blotches  like  felsitic  inclusions  comes  in  contact  with  the  gneiss. 
This  agglomerate,  together  with  a  much  larger  proportion  of  felsite 
schists  with  quartz  grains  (quartz-porphyries),  occupies  this  mile  of 
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shore  to  the  entrance  of  Gloomy  Cove,  where  the  altered  quartz  por- 
phyries come  in  contact  with  the  gi-anitoid  gneiss,  which  is  here  very 
distinctly  foliated  in  contrast  to  its  more  granitoid  aspect  at  Sanny 
Alteration  of  Covc.  As  before,  whcn  the  altered  quartz-porphyries  approach  the 
porohjrry  Laurcntian  gneiss  the  alteration  becomes  mor.-  and  more  pronounced, 
^neVsaM^near  ^^^  *^®7  P^^  ^^^^  ^^®  grained,  gray  gneisses  by  the  development  of 
the  Laurentlan  l^i^tite,  80  that  there  Can  be  no  doubt  but  that  this  passage,  from  a 
«neiM.  quartz-porphyry  to  a  fine  grained  gray  gneiss,  is  the  result  of  contact 

metamorphism,  or,  mo]*e  generally,  to  a  metamorphism  of  disturbance 
analogous  to  that  which  Lehmann  states  has  produced  the  granulites 
of  Saxony.    Prom  the  north  side  of  the  entrauce  to  Gloomy  Cove  the 
shore  of  the  lake  and  one  or  two  of  the  off-lying  islands  are  occupied  by 
the  Laui*entian  gneiss,  to  a  point  on  shore  a  mile  and  a-half  southward, 
measured  in  a  straight  line.    At  this  point,  which  is  at  the  mouth  of  a 
small  stream,  half  a  mile  south  of  Bui-nt  Narrows,  the  Lauren tian  gneiss 
is  again  observed  in  contact  with   the  gneissic  modification  of  the 
altered  quartz-porphyi'ies  of  the  Keewatin.     On  the  west  side  of  the 
lake,  less  than  half  a  mile  from  the  contact,  the  Keewatin  rocks  have 
been  much  less  affected  by  the  metamorphosing  influences  of  the  Lau- 
rentian  gneiss,  and  consist  of  what  are  ordinarily  termed  felsite  schists 
Dip  of  the        (quartz-porphyries),  and  felsitic  agglomerate  schists.    All  along  the 
under*  he  "^^*  cast  side  of  Clear- water  Lake  the  dip  of  the  schists  is  to  the  east  or 
gneisJ."'*""       under  the  Laurentian  gneiss  at  angles  varying  from  70°  to  80°.    Prom 
I  he  neighbourhood  of  Burnt  Narrows  on  Clear- water  Lake,  the  trend 
Bend  in  the      of  the  line  of  contact  between  Laurentian  and  Keewatin  bends  around 
iSL.^     ®      to  ihe  south-east  very  sharply,  in  accord  with  a  similar  sharp  bend  in 
the  strata  of  the  eastern  portion  of  the  Keewatin  belt^  and  is  next 
seen  at  a  point  about  five  miles  and  a  half  distant  on  the  shore  of 
Hornblende      Lake  Despaij*.    Here  a  band  of  black-green,  hornblende  schists,  the 
^p^ir^"  ^^®  regular   basal  formation  of  the   Keewatin,   comes   in  between   the 
Laurentian  gneiss  and  the  fine  grained  gray  gneisses  of  the  central 
portions  of  the  Keewatin  trough,  which  are  presumably  the  alter- 
ation products  of  quartz-porphyries.      This  band  of  hornblende  schists 
is  well  exposed  on  Lake  Despair  for  a  distance  along  the  strike  of 
two  miles  and  a-half,   and  across  its  entire  breadth.     Associated  with 
Serpentine       these  schists  at  the  bottom  of  South  Bay  is  a  considerable  mass  of 
the"band! '       serpentine  which  will  be  refeiTed  to  again.    The  schists  appear  to  con- 
stitute the  true  basal  member  of  the  Keewatin  series.    The  Laurentian 
rocks  with  which  they  are  in  contact  to  the  north-east  are  for  the  most 
part  coai*se-grained,  reddish  to  gray,  hornblende  syenite  gneisses,  with 
a  sparing  amount  of  quartz  and  biotite,  the  latter  often  appearing  to 
be  merely  an  alteration  product  of  the  hornblende.    The  gneissic  folia- 
tion is  quite  distinct.    The  dip  of  the  schists  is  uniformly  to  the  north- 
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east,  or  under  the  Lauren tian  gneisses,  at  angles  varying  from  60°  or 

65°  to  70°  or  75°,  and  the  planes  of  foliation  of  the  Laurentian  gneiss 

are  approximately  in  the  same  position.     In  its  north-westward  pro-  I'hinmng  out 

lonfiration,  this  band  of  hornblende  schists  appears  to  thin  out  and  dib-  irs  proha^ie 

,,  .  n  .  1  .  11  explanation.      • 

appear  at  the  present  sunace,  since  they  do  not  occur,  as  has  been 
noted,  at  the  contact  of  the  Laurentian  with  the  Keewatin  observable 
near  Burnt  Narrows  on  Clear-water  Lake.  This  thinning  out  is  prob- 
ably not  due  so  much  to  an  original  lenticular  deposition  as  to  removal 
by  absorption  or  displacement,  incident  to  the  irruption  in  a  stat€  of 
fusion  of  so  large  a  mass  of  granitoid  gneiss.  With  regard  to  the 
question  of  removal  by  absorption,  it  is  interesting  to  note  that  the 
Laurentian  granitoid  gneiss  on  Clearwater  Lake,  where  it  comes  in 
contact  with  the  acid  altered  quartz-porphyries,  is  a  quartzose,  biotite 
granite  gneiss,  whereas,  on  the  other  hand,  where  it  comes  in  contact 
with  the  more  basic,  hornblende  schists  on  Lake  Despair  it  is  a  horn- 
blende syenite  with,  for  the  most  part,  only  a  small  proportion  of 
quartz.  The  occasional  occurrence,  in  certain  portions  of  the  gneiss 
on  Lake  Despaii*  of  a  large  proportion  of  quartz,  such  as  would  con- 
stitute it  a  granite  gneiss,  seems  indicative  of  an  imperfect  mixture,      continuation  of 

On  the  shores  of  South  Bay  of  Lake  Despair,  this  band  of  horablende  ^Y^^^'^St' 
schists  has  a  breadth  across  the  strike  of  at  least  half  a  mile.  In  its^^®  Despair. 
southward  prolongation  from  this  point  the  band  appears  to  curve 
around  to  the  south-west,  and  to  strike  in  the  direction  of  Eainy  Biver, 
in  the  neighbourhood  of  the  Longue  Sault,  where  the  schists  are  next 
seen  in  considerable  volume  as  already  noted.  In  the  interval  between 
the  South  Bay  of  Lake  Despair  and  Eainy  River,  however,  the  country 
is  mostly  covered  by  post-glacial  deposits,  and  the  continuity  of  the 
rocks  cannot  be  traced. 

North-eastward  from  the  middle  of  the  east  side  of  Clear- water  Lake  Line  of  contact 
the  actual  contact  of  the  Keewatin  and  Laurentian  has  not  been  traced  cioanrater 
out  for  several  miles.    The  distribution  of  the  rocks  on  either  side  of 
it  has,  however,  been  established  so  well  that  the  line  can  be  mapped 
with  approximate  precision.    The  west  side  of  the  north  end  of  Clear- 
water Lake  and  all  the  shores  of  First  Quill  Lake,  Narrow  Lake,  Link 
Lake,  and  Pipe-stone  Lake,  ai'e  occupied  by  Keewatin  rocks  which  are 
mostly  altered  traps  and  hornblende  schists.    A  long  ndge  of  these 
schists  runs  down  the  S.  E.  side  of  Pipestone  Lake  with  a  strike  of  N.- 
E.  and  S.W.  This  ridge  is  crossed  at  two  places  by  depressions  through 
which  waters  from  the  south  flow  into  Pipestone  Lake,  and  at  each  of 
these  places  the  contact  can  be  accurately  located.    The  first  of  these 
is  at  Stone-dam  ]*apids  where  Stone-dam  Lake  empties  into  a  bay  of 
Pipestone  Lake.    A  short  distance  above  the  rapids  the  schists  give 
place  to  a  rather  coarse-grained  hornblende-syenite  gneiss.  This  gneiss 
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Contact  OD  is  obsorvable,  with  variations  in  composition,  such  as  addition  of  a 
little  quartz  occasionally,  or  the  presence  of  more  biotite  than  usual,  in 
continuous  exposure  for  over  twelve  miles  on  Stone-dam  Lake,  Loon 
Lake  and  Jack-fish  Lake  to  its  extreme  S.W.  end.  The  line  of  contact 
between  the  Xeewatin  rocks  and  the  Laurentian  must  lie  between  this 
line  of  exposure  and  the  exposures  of  the  Keewatin  rocks  on  Clear- 
water, Pipe-stone  and  intervening  lakes.  The  line  of  contact  is 
assumed,  as  is  generally  the  case  where  clearly  observable,  to  be 
parallel  to  the  strike  of  the  Keewatin  schists.  A  line  drawn,  therefore, 
from  the  point  of  contact  on  Cleai*water  Lake  to  that  at  Stone^am 
rapids,  parallel  to  the  strike  of  the  schists  on  Pipe-stone  Lake,  must 
be  approximately  the  line  of  contact  which  we  ai-e  endeavouring  to 
trace  out. 
Contact  on.  The  sccoud  place  at  which  the  ridge  of  the  Keewatin  schists  on  the 

into  PipMtone  south-east  side  of  Pipestone  Lake  is  crossed,  is  a  little  over  a  mile  east- 
^*  ward  of  Stone-dam  rapids  where  a  small  creek  flows  in  from  the  south, 

and  the  point  of  contact  is  in  the  projection  of  the  line  just  sketched, 
the  strike  of  the  rocks  being  85^. 
idrti  °^  norS*^     About  four  miles  to  the  eastward,  Kaiarskons  Lake  affords  easy  access 
Bhore  of  to  the  rocks,  and  the  line  of  contact  of  the  Keewatin  hornblende  schists 

Kaiankons  ' 

Lak«-  and  the  Laurentian  gneiss  is  found  to  skirt  the  northern  edge  of  the 

lake  and  to  be  observable  at  a  number  of  points,  some  of  which  ai-e 
good  exposures.  The  first  of  these  is  at  the  N.W.  corner  of  Kaiars- 
kons Lake  where  a  small  ci'eek  flows  in  from  the  north.  The  Kee- 
watin series  is  represented  as  usual  by  a  black,  glistening  hornblende 
schist.  The  schists  are  peculiar  in  having  imbedded  in  them  large 
ciystals  or  nodules  of  white  altered  felspar,,  which  cause  them  to 
resemble  closely  the  basal  formation  of  the  same  series  where  in  con- 
tact with  the  Laurentian  gneiss  on  the  north  side  of  White-fish  Bay, 
Lake  of  the  Woods.  The  Laurentian  gneiss  is  a  coarse-grained  horn- 
Gneiss  blende-syenite  of  gray  color.  The  gneiss  traveraes  the  hornblende 
hornblende-      schibts  in  different  directions,  but  most  commonly  in  the  direction 

BchiBts  and 

including         of  the  planes  of  fission.      Angular    fragments    of  the    schist    are 

fra«inenta  of     also  Contained  in  the  gneiss.    The  general  strike  of  both  schist  and 

gneiss  is  about  E.  and  W.    The  Keewatin  rocks  extend  away  to  the 

north,  and  the  Laurentian  gneisses  have  an  extensive  areal  exposure 

to  the  southward. 

Conditions  of        Two  miles  farther  east,  in  the  same  line,  the  contact  is  again  obeerv- 

oontect  f*rt*»«>^jj|5iQ  q^  ^j^^th  sidcs  of  the  narrows  of  the  north  arm  of  the  lake.    The 

^Urskons       hornblende  schists  of  the  Keewatin,  which  occupy  the  country  to  the 

north,  are  seen  in  direct  contact  with  the  coarse  syenite  gneiss  of 

Kaiarskons  Lake  on  the  east  side  of  the  narrows.    The  strike  of  the 

schists  is  about  105°,  and  the  dip  south,  or  under  the  gneiss,  at  <  80** 
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The  schist  is  traversed  by  small  irregular  dykes  of  the  horablende 
syenite  gneiss  which  emanate  from  the  main  mass.  On  the  west 
side  of  the  naiTOWS  there  appears  to  have  been  a  partial  fusion  of  the 
schists  with  the  gneiss,  and  jwrtions  of  the  former  are  included  in 
the  latter. 

About  half  a  mile  farther  to  the  east,  in  the  same  line,  at  the  east  end 
of  the  north  arm  of  Kaiarskons  Lake,  the  contact  can  be  very  closely 
located,  but  not  actually  observed.  The  same  statement  is  true  of  the 
contact  half  a  mile  still  further  east  on  the  opposite  shore.  In  both 
these  cases  the  two  different  rocks  are  traceable  on  either  side  to  within 
a  very  short  distance  of  the  contact,  so  that  its  location  may  be  said  to 
be  definitely  determined. 

Eastwai'd  of  the  point  on  Kaiarskons  Lake  where  the  contact  was  interception  of 
firet  noted,  the  line  of  contact  curves  around  somewhat  to  the  south-  on  Mwiitou**** 
wai*d  along  the  north  side  of  the  lake.    After  leaving  the  lake  the  lino  °*°^'**°*®' 
continues  apparently  in  this  same  curve  till  it  is  next  intercepted  on 
the  Manitou  route  near  Cedar  Narrows  on  Pickerel  Lake.    Where  the 
line  crosses  the  Narrows,  there  is  very  clear  evidence  of  a  fault,  where-  Paait  at 
by  the  rocks  on  either  side  have  suffered  a  differential  dislocation  in  a  *  "^   w^^« 
horizontal  direction  of  about  2000  feet,  the  northward  thrust  being  on 
the  east  side,  and  the  southward  thrust  on  the  west  side  of  the  fault 
line  which  runs  N.N.E.  and  S.S.W.     On  the  west  side  of  the  lake  the 
contact  between  the  Laurentian   hornblende-syenite  gneiss  and  the 
black-green  hornblende  schists  of  the  Keewatin  can  be  located  within 
a    few    yards.      On    the   east    side    the   actual    contact  is  visible 
just   at  the  narrows.    Here  the  hornblende  schists  appear  to  have 
undergone  partial  fusion  with  the  syenite,  and  for  a  few  yards  there  is  Apparent 
a  sort  of  transition  between  the  two  distinct  types  of  rocks ;  and  within  JJhSS  and 
the   hornblende  schists,  distinctly  recognisable  as  such,  there  may  JJ*|J|^J* 
occasionally  be  detected  large  crystals  of  red  felspar,  which  is  quite 
foreign  to  these  rocks,  as  if  the  felspathic  magmas  had  penetrated 
within  the  schist  and  crystallized  there  in  the  same  large  crystals  in 
which  they  are  wont  to  appear  in  the  coarse  gneiss.    In  the  belt  ofincinrionsof 
gneiss  between  this  point  and  Rainy  Lake,   fragments  of  the  black  BcEst'fnJSeiss. 
hornblende  schist  included  in  the  gneiss  are  not  infrequently  met  with. 
The  strike  of  the  schists  at  the  contact  is  about  95°,  and  the  dip  at  the 
north  at  <  72*^  to  76°. 

East  of  Cedar  Narrows  the  line  of  contact  bends  slightly  to  the  ^  ^^^. 
northward  in  harmony  with  the  northward  trend,  which  the  country  ^t  i^«« 
to  the  east  of  the  narrows  has  received.  It  is  next  interaected  at  a 
point  three  miles  and  a- quarter  distant  on  the  shores  of  the  north  end 
of  Bat  Lake  on  the  Little  Canoe  Eiver  route.  Here  the  Laurentian  gneiss, 
instead  of  being  a  hornblende  syenite,  is  a  very  coarse  mica-syenite 
o 
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with  only  a  saboi^dinalfe  amount  of  quartz.  The  line  ci*086es  the  lake  half 
a  mile  from  the  portage  at  its  extreme  north  end,  and  can  be  located 
very  closely,  though  not  with  absolute  precision  on  either  side  of  the 
lake.  On  the  east  side  of  the  bay  which  leads  up  to  the  portage  the 
hornblende  schists  of  the  Keewatin  have  a  strike  of  145°,  and  dip  N.B. 
at  <  35°.  The  country  to  the  north,  which  is  well  exposed,  is  occupied 
by  the  Keewatin  rocks,  while  that  to  the  south  is  Laui*entian.  It  is 
this  known  distribution  of  rocks  on  either  side  of  the  contact  line,  as 
well  as  the  knowledge  of  the  precise  localities  at  which  it  is  intersected 
and  observed  at  irregular  intei-vals,  that  enables  us  to  trace  out,  with 
great  certainty,  the  locus  of  the  contact  of  the  Laurentian  and  Keewatin 
Contact  on        aci*oss  Country.    The  next  point  of  intei-section  is  on  the  Biff  Canoe 

Pickwick  Lake.  _.  ^      ''         ,      _  ,     «-r^.  ,      .   ,   -r    i         -»^  ,  . 

Itiver  route  near  the  lower  end  of  Pickwick  Lake.  Betweej^  this  point 
and  the  last  noted  on  Bat  Lake,  the  line  of  contact  has  appai*ently 
a  N.W.  and  S.E.  courae.  Just  where  it  crosses  Pickwick  Lake  its  course 
is  abi5ut  due  N.  and  S.  and  the  hornblende  schists,  whose  stiiko  is  coin- 
cident with  this,  dip  to  the  E.  or  away  fi-om  the  Laurentian  at  angles 
varying  from  65°  to  90°.  The  Laurentian  gneiss  is  a  coarse  hornblende 
syenite.  The  distance  from  the  contact  on  Bat  Lake  to  that  on  Pick- 
wick Lake  is  seven  miles  and  a-half.  But  the  country  to  the  north  and 
east  is  accessible  and  known  to  be  occupied  by  Keewatin  rocks,  while 
that  to  the  south  is  all  Laurentian  gneiss,  where  it  has  beem  examined 
along  the  canoe  routes.  On  Pickwick  Lake  the  actual  contact  is  con- 
cealed by  a  narrow,  marshy  bay  on  the  south  side  of  the  lake,  and  by 
the  forest  coming  down  to  the  water's  edge  on  the  south  side.  The 
rocks  on  either  side  of  the  line  have,  however,  been  ti'aced  close  up  to 
the  contact. 
Contact  on  Although  the  course  of  the  line  of  contact,  where  it  crosses  Pickwick 

Lalke.*^*  *  Lake,  is  locally  N.  and  S.,  the  general  coui-se,  after  leaving  that  lake, 
appears  to  be  as  before,  N.W.  and  S.E.,  for,  at  six  miles  farther  on  in  this 
direction  the  contact  is  again  observed  at  the  N.E.  end  of  Big  Saw-bill 
Lake.  Here,  however,  the  black-green  hoi'nblende  schists  of  the  Kee- 
watin are  not,  as  heretofore,  in  contact  with  a  coarse  syenite  gneiss, 
but  with  a  quarteose,  biotite  gneiss  of  much  finer  texture  and  occasion- 
ally very  evenly  laminated.  The  strike  of  the  hornblende  schists  and 
gneiss  at  the  west  end  of  the  portage  leading  to  Olukamamoan  Lake 
is  about  170°  ;  a  little  farther  south  the  line  bends  around  to  a  north 
and  south  cui've,  skirting  the  west  side  of  Big  Saw-bill  Lake. 
Shallowing  out  South^-eastwai'd  of  Otukamamoan  Lake,  the  Keewatin  trough,  one  of 
trough^^""  whose  edges  we  have  been  tracing,  suddenly  shallows  outj  and, 
otukamamoan  although  ou  the  west  side  of  tho  lake,  it  occupies  a  breadth  of  nearly 
oight  miles,  it  breaks  up  on  the  east  side  of  the  lake  and  to  the  south- 
eastward of  it,  into  three  narrow  tongues,  so  that  the  broad  belt 
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appeal's  to  end  abruptly  in  a  sort  of  trident  fork.     The  two  more 
northerly  of  these  tongues  appear  to  taper  out  altogether  some  few 
miles  east  of  the  lake.    The  most  southerly  appears  to  be  more  con- 
tinuous.   Its  south- western  edge  is  the  continuation  of  that  which  has 
been  noted  as  in  contact  with  the  Laurentian  gneiss  on  Big  Saw-bill 
Lake.     This  tongue  of  the  Keewatin  belt  has  a  breadth,  measured  from 
the  south  end  of  Big  Saw-bill  Lake  to  the  south  end  of  Otukamamoan 
Lake,  of  between  four  and  five  miles.  South-eastward  from  this  it  tapera  Continuation  ef 
very  rapidly  and  crosses  Eedgut  Bay  of  Eainy  Lake  at  Cliff  Narrows  Ridgut  Bay 
in  the  form  of  an  attenuated  syncline  a  few  hundred  yards  in  width. 
This  synclinal  trough  is  but  a  pinched-in  remnant  of  the  basal  portion 
of  the  Keewatin  series.    The  rocks  composing  it  are  much  shattered, 
and  the  underlying  gneiss  sends  apophyses  into  it  in  various  directions. 
Fragments  of  the  horablende  schist  also  are  found  imbedded  in  the  ^jfJ^JJiJj^l^ 
gneiss  to  the  north  and  south  of  this  attenuated  phase  of  the  belt,  quite  *"«°®"^ 
profusely.    The  strike  of  the  rocks  at  Cliff  NaiTows  is  about  east  and 
west  on  the  average,  though  it  varies  much  locally.    The  dip  of  the 
schists  is  distinctly  that  of  a  syncline,  being  to  the  north  on  the  south 
side  of  the  band,  and  south  on  the  north  side  at  high  angles.    Traced 
still  south-eastward  this  attenuated  band  of  the  Keewatin  rocks  appears 
to  expand  again  and  merge  into  the  broad  belt  of  these  rocks  which 
occupies  the  country  between  Little  Turtle  Lake  and  Seine  River. 
In  the  neighbourhood  of  Little  Turtle  Lake,  this  belt  appears  to  hifur- Ke|watinbeit^^ 
cate;  one  branch,  the  smaller,  striking  off  to  the  N-E.  acci^oss  the  nar-^^*- 
rows  of  the  lake,  and  across  Heron  Eiver  and  .Big  Turtle  Eiver, 
Where  it  crosses  the  nari'ows  of  the  lake,  it  is  much  mixed  with  the 
Laurentian  gneiss,  which  penetrates  it  in  all  directions,  and  which 
holds,  in  the  neighborhood  of  the  contact,  great  numbers  of  fragments 
of  the  schist  which  are  generally  quite  angular. 

The  northern  edge  of  the  other  branch,  the  Seine  Eiver  belt  of  thoseine  River 
Eeewatin  rocks,  skirts  the  the  south  shore  of  Little  Tui-tle  Lake,  that  Kiewltin  rooka 
entire  shore  with  the  exception  of  two  miles  of  syenitic  gneiss  about  the 
middle  of  the  lake*  being  occupied  by  green  schists.    At  the  east  end 
of  the  lake  and  on  the  north   side  of  the  lake  between  the  Big  and 
IJittle  Turtle  rivere,  there  is  a  band  of  mica-schists  and  fine-grained, 
evenly  laminated  gneisses  between  these  green  schists  of  the  Keewatin 
and  the  granitoid  Laurentian  gneiss.      These  beds  have  a  thickness 
of  perhaps  2000  feet,  and  are    analogous,   both    in    petrographical 
chai*aotei*8  and  in  geological  position,  to  the  rocks  of  the  Coutchiching  Coutohichinf 
series,  so  voluminously  developed  on  the  south  side  of  Eainy  Lake, 
which  they  seem  here  to  represent.     Both  the  Coutchiching  and  Kee- 
watin rocks  have,  at  the  east  end  of  Little  Turtle  Lake,  a  common 
east-and-West  sti'ike,  and  a  dip  to  the  northward  under  the  Lam^entian 
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gneiss  of  from  45°  to  80°.  The  schists  which  skirt  the  noi-th  shore  of 
the  lake  between  the  Big  and  Little  Turtle  rivera  are  much  traversed 
by  a  salmon  tinted  rock,  which  has  the  characters  of  a  felsite  or  quartz- 
porphyry.  This  rock  cuts  the  schists  in  different  directions,  but  mostly 
along  the  planes  of  fission.  In  places  this  quartz-porphyry  assumes  a 
distinctly  ciystallino  aspect  and  shows  a  gneissic  arrangement  of  the 
minerals.  These  chai'acters  become  more  pronounced  as  the  Laui*en- 
tian  gneiss  is  approached,  and  it  finally  appeai-s  to  merge  into  the  latter 
rock,  the  gradation  being  quite  analogous  to  that  often  observable  at 
the  periphery  of  a  granite  boss  where  the  apophyses  from  the  main 
mass,  having  cooled  more  rapidly,  appear  as  fine  textured  porphyries. 

Resuming  again  the  inquiiy  as  to  the  position  of  the  edge  of  the 
Keewatin  belt  as  it  bends  around  at  the  west  end  of  Little  Turtle  Lake 
and  strikes  to  the  W.S.W.,  we  find  that  the  actual  contact  of  the  basal 
beds  with  lower  rocks  is  not  easily  obsei-vable  for  about  ten  miles  till  it 
appears  on  the  north  shore  of  Swell  Bay  on  Eainy  Lake.  The  mapping 
of  the  line  of  contact,  for  this  interval,  depends  on  indirect  evidence. 
This  consists  of  the  known  distribution  of  the  Lauren  tian  gneiss  and 
Coutchiching  schists  on  the  shores  of  Eedgut  Bay  and  on  Little  Otter- 
tail  Lake  on  the  one  side,  and  on  the  other,  the  known  distribution  of 
the  Keewatin  rocks  on  Bad  Vermilion  Lake,  Seine  Eiver,  Seine  Bay 
and  Swell  Bay. 

The  Keewatin  trough,  from  its  northern  edge  on  Swell  Bay,  one 
mile  east  of  the  Bear's  Passage,  to  its  southern  edge  on  the  first  bay  of 
the  Seine  Eiver  and  north  of  Halleluiah  Point,  has  a  breadth  of  about 
five  miles.  This  trough  is  flanked  on  either  side  by  the  rocks  of  the 
Coutchiching  series,  which  dip  under  it,  forming  the  floor  upon  which 
the  Keewatin  rocks  rest,  and  lying  between  the  latter  and  the  still 
deeper  Laurentian  gneisses.  At  the  contact  of  the  two  series  on  Swell 
Bay,  one  mile  east  of  the  Bear's  Passage  the  mica-schists  of  the  Cout- 
chiching and  the  gi-een  hornblende  and  chloritic  schists  of  the  Kee- 
watin have  a  common  dip  of  from  60°  to  75°  E.  15®  S.,  an4  there  is  no 
evidence  of  an  unconformity  between  the  two  series,  only  a  marked  con- 
trast in  their  petrographical  character,  which  is  persistent  througoat 
the  series.  The  same  contact,  it  may  be  mentioned,  is  also  obsei'vable 
three-quartei's  of  a  mile  to  the  N.N.E.  at  the  bottom  of  an  inlet  of  Eed- 
gut Bay,  where  the  direction  of  the  common  dip  is  10°  more  to  the 
south. 

On  the  south  edge  of  the  trough  the  contact  of  the  basal  portion  of 
the  Keewatin  series,  with  the  upper  beds  of  the  Coutchiching,  is 
approximately  observable,  as  already  mentioned,  at  two  places,  viz. : 
on  the  shores  of  the  first  bay  of  the  Seine  Eiver  and  again  to  the  north 
of  Halleluiah  Point.  At  both  places,  the  immediate  contact  is  concealed. 
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but  the  exposed  rocks  on  either  side  are  only  about  100  yai-ds  apart. 
On   Seine  Eiver  the  lower  series  is  represented  by  mica-shists  and  contact  of 
the  upper  by  soft-green  hornblendic  and  chloritic  schists,  overlaid  by  iSd  KMwiSn 
a  thick   bedded  formation   of  scarcely  schistose   altered  trap.    The**°^*"*®  ^*^®'' 
schists  of  the  two  series  have  a  common  strike  of  about  75°  to  85°. 
Farther  up  stream  the  contact  between  the  two  series  can  be  traced  at 
A  number  of  points,  and  it  appears  to  adhere  very  closely  to  the  direc- 
tion of  the  river.  The  Coutchiching  schists  occupy  the  south  side  of  the 
idver  east  of  Kettle  Point,  and  the  south  side  of  the  east  end  of  Grassy 
Liake,  while  the  Keewatin  rocks  are  on  the  north  side.    The  contact  is 
crossed  on  the  Bat  Eiver  portage  and  farther  east  it  runs  through  the 
middle  of  Wild  Potatoe  Lake,  the  Keewatin  schists  occupying  the 
Tiorth  shore,  and  the  Coutchiching  the  south.    The  same  is  true  of 
Partridge  Crop  Lake.    In  all  of  these  cases  the  structural  planes  of  the 
keewatin  rocks  are  parallel  to  those  of  the  Coutchiching,  and  so  far  as 
this  is  indicative  of  conformity,  the  two  series  are  conformable.    But 
SB  will  be  pointed  out  in  another  place  there  are  other  weighty  facts 
which  indicate  an  unconformable  relationship.    The  dip  of  the  Cout- 
chiching rocks  near  the  contact  is  to  the  north,  under  the  Keewatin  or 
•quite  vertical.     This  vertical  attitude  is,  however,  only  assumed  in  Vertical 
close  proximity  to  the  Keewatin  trough,  for,  a  short  distance  to  the  Coatohiobing 
fiouth,  the  Coutchiching  rocks  dip  northward  at  low  angles,  and  only  piance  under 
plunge  down  vertically  on   approaching  the  Keewatin   trough,  the 
auperincumbence  of  which  is  undoubtedly  the  cause  of  the  higher 
angle  of  dip.    At  the  contact  between  Halleluiah  Point  and  Seine  Bay, 
there  are  apparently  no  green  schists  of  the  Keewatin  series  between 
its  massive  altered  ti*aps  and  the  mica-schists  of  the  Coutchiching. 

Pi'om  the  vicinity  of  the  mouth  of  Seine  River  and  Swell  Bay  the  Course  of 
trough  of  Keewatin  rocks  can  be  traced  very  distinctly,  in  a  W.S.W.  trough  through 
-direction  across  Rainy  Lake,  for  a  distance  of  about  eighteen  miles  in     "*^ 
a  gi-adually  tapering  belt,  flanked  on  either  side  by  the  schists  of  the 
Coutchiching  series.  All  the  islands  of  the  lake  have  rocky  shores  and, 
as  a  glance  at  the  map  will  shew,  a  study  of  these  shores  should  afford 
us  very  much  more  abundant  data  for  the  mapping  of  the  different 
formations  than  can  oi*dinarily  be  obtained  inland. 

Along  the  northern  edge  of  the  trough,  from  the  north  side  of  Swell  N.rthcm  edge 
Bay,  the  contact  of  the  green  hornblendic  and   chloritic  schists  of  the  flf^^JJJJfby 
Keewatin  and  their  associated  bedded  traps,  with  the  mica-schists  of  c^{JJJJ^■^J^ing. 
the  Coutchiching,  has  been  traced   as  mapped.    It  runs  across   the 
aouthern  portion  of  Dude  Island,  through  the  middle  of  Morton,  Armot, 
Sand  Point,  Angling  and  Red  Pine  islands.     Red  Sucker,  Jackfish  and 
Stop  islands  and  Medouganak  Point,  are  occupied  by  the  Coutchiching 
fichists,    while    Grassy  Island    and  the  south    and  west    shores   of 
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Rat-root  Bay  are  occupied  by  the  Keewatin  schists.  Thus  the  line  of 
division  between  the  two  series  on  the  northern  side  of  the  Keewatin 
ti*ough  can  be  mapped  with  great  precision,  although  considerable 
portions  of  it  are  concealed  by  the  waters  of  the  lake. 

Along  this  line,  the  dip  of  the  rocks  of  the  two  series  is  the  same,  and 
is  always  at  high  angles,  generally  vaiyinp:  between  70°  and  90** 
although  occasionally  60°.  The  dip  is  very  frequently  revei*sed  so 
that  the  Keewatin  rocks  dip  under  the  Coutchiching.  Thus  on  Armot 
Island  the  dip,  although  at  very  high  angles,  is  noi^mal,  or  south,  and 
the  mica-schists  of  the  older  series  pass  under  the  green  schists  and 
traps  of  the  newer.  Along  the  north  shore  of  the  eastern  part  of  Sand 
Point  Island  the  prevailing  dip  is  reversed,  or  north,  so  that  the  newer 
rocks  pass  under  the  older.  The  dip  is  also  reveraed  in  the  vicinity  off 
Medouganak  Point  where  the  Keewatin  schists  pass  under  the  Cout- 
chiching at  <  60°.  For  the  most  part  the  contact  of  the  two  series  is 
one  of  apparent  conformity,  and  there  is  even  a  sort  of  transition  from 
the  one  to  the  other  observable  in  many  places  where  fissile  green- 
hornblendic  and  chloritic  schij>ts  are  interbedded  with  more  siliceous 
and  micaceous  ones.  On  the  north-east  end  of  Eed  Pine  Island,  how- 
ever, a  portion  of  the  altered  traps  of  the  Keewatin  which  is  associated 
with  the  green-schists  may  be  seen  breaking  through  the  Coutchiching 
schists  which  abut  directly  upon  it  On  the  shores  of  Eat-root  Bay, 
the  basal  beds  of  the  Keewatin  are  pebble  conglomerates,  of  which  the 
paste  is  a  green  schist  and  the  pebbles  mostly  water-worn,  rounded  or 
oval  pieces  of  vitreous  or  saccharoidal  quartz.  Some  of  the  pebbles  are 
felspathic,  and  when  so,  are  occasionally  foliated.  On  the  south  shoi-e 
of  the  bay,  boulders  of  gi'anite  are  observed  to  form  part  of  this  con- 
glomerate, one  boulder  being  at  least  eighteen  inches  in  diameter  and 
of  a  roughly  rounded  shape. 

It  is  extremely  significant  that  nowhere  along  this  line  of  contact  of 
the  Keewatin  with  the  Coutchiching,  do  we  find  at  the  base  of  the 
former  series  those  black,  or  black-green,  eminently  ciystalline^ 
glistening  hornblende  schists  which  are  so  prevalent  at  the  base  of 
that  series  wherever  it  is  in  immediate  contact  with  the  Laurentian 
gneiss.  The  intervention  of  the  Coutchiching  series  between  the 
Laurentian  gneiss  and  the  basal  beds  of  the  Keewatin  enables  us  to  see 
those  beds  in  their  least  altered  aspects.  The  eminently  crystalline, 
black  glistening  aspect  of  these  basal  bods,  when  in  contact  with  the 
Laurentian  gneiss,  appears  to  be  a  function  of  their  proximity  to  the 
gneiss.  This  view  is  in  harmony  w^ith  many  other  facts  which  point  to 
genetic  identity  of  the  Laurentian  gneiss  and  irruptive  granite.  The 
rocks  of  both  the  Coutchiching  and  the  Keewatin  series  appear  generally 
to  be  much  more  altered  or  metamorphosed,  as  the  contact  with  the 
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Laurentian  gneiss  is  approached  than  they  are  in  the  middle  of  the 
troughs,  or  upper  portions  of  the  series.  This  gradation  of  alteration 
is  analogous  to  the  gradation  in  a  contact  zone  of  slates  around  a 
granite  boss ;  and  the  inference,  supported  by  many  other  contact  phe- 
nomena, and  by  the  almost  identical  character  of  the  rocks,  is  that  the 
alteration  of  the  rocks  of  the  Coutchiching  and  Keewatin  series  bears 
the  same  relation  to  the  gneiss  that  the  alteration  of  slates  of  a  contact 
zone  bears  to  a  granite  boss. 

There  is,  indeed,  a  difference  in  the  scale  on  which  the  opemtion  in  \\  ConUot"and 
the  two  cases  has  been,  so  to  speak,  conducted.  The  molten  gneiss  motl^o^hism. 
being  under  and  around  these  ti^oughs  of  Upper  Archaean  rocks,  and 
the  action  long  continued  by  reason  of  confinement  under  a  superin- 
cumbent crust,  the  resulting  metamorphism  has  been  more  intense  and 
more  general,  or  regional^  than  in  the  case  of  a  mere  local  intrusion  of 
granite  through  higher  portions  of  the  crust.  But  while  the  metamor- 
phism has  been  regional,  it  has  been  more  intense  at  the  actual  contact 
of  the  basal  portion  of  the  firm  cinist  with  underlying  magmas  than  in 
higher  portions  of  the  series  of  formations,  and  in  this  gradation  of 
results  we  have  distinct  analogy  with  **  local "  or  "  contact "  meta- 
morphism, so  called.  The  conception  of  the  igneous  origin  of  the 
Lower  Archflean  or  Laurentian  and  the  metamorphic  character  of  the 
Upper  Archaean,  thus  explains  very  satisfactorily  why  the  basal  beds 
of  the  Keewatin,  where  it  rests  on  the  Coutchiching,  should  not  be 
similar  to  those  same  beds  when  resting  on  the  Laurentian,  and  why, 
in  the  latter  case,  those  beds  should  appear  much  more  altered  than  in 
the  former. 

The  southern  edge  of  this  Keewatin  trough  which  stretches,  as  Soothern  edge 
sketched,  from  the  Seine  Biver  across  Hainy  Lak^  to  Eat-root  Bay,  troughflanked 
cannot  be  traced  out  so  satisfactorily  as  the  northern  edge,  for  the  CoutchicbSig 
reason  that  it  is  mostly  concealed  by  the  waters  of  the  lake.     At  the  "^"*^ 
mouth  of  Black  Bay,  however,  the  line  of  division  between  the  two 
series,  Keewatin  and  Coutchiching,  can  be  located  with  comparative 
precision;    and,    as     the    i-ocks    on    Grind-stone,     Dry-weed,    and 
numerous  other  smaller  islands  between  the  last  of  these  and  Halle- 
luiah Point,  are  well  exposed,  the  distribution  of  the  rocks  of  the  two 
series  is  not  a  matter  of  doubt.    The  south  shore  of  the  lake  from  the 
west  side  of  the  entrance  to  Black  Bay  to  the  bottom  of  Eat-root  Bay 
is  a  continuous  exposm*e  of  Keewatin  rocks,  and   affords  a  section 
across  the  trough  diagonal  to  the  strike.     In  this  section  it  is  seen  to 
be  flanked  on  either  side  by  the  mica-schists  of  th6  Coutchiching  series. 
Any  attempt  to  follow  up  this  belt  of  the  Keewatin  rocks  from  Eat- ^?5^^j;j°'J^^'* 
root  Bay,  W.S.W.  in  the  direction  of  the  strike  is  baulked  by  the  thick  jT3;«^<g|^^ 
blanket  of  post-glacial  formations  which  conceals  the  greater  pare  of  ^^^y  oo^^*®- 


Digitized  by  VjOOQ IC 


40f 


RAINT  LAKE   REGION. 


Oatero] 

Eeewi 

on 


the  old  rocks,  and  by  the  absence  of  any  means  of  access  to  the 
country  whereby  occasional  exposures  of  them  might  be  noted, 
tcrope  of  About  twenty-five  miles  distant,  however,  in  the  line  of  the  strike, 

Sdny^Rhw!  ^®®watin  rocks  belonging  pi-obably  to  this  same  belt  are  observable  in 
two  or  three  small  exposures  on  Eainy  Eiver.  The  fii-st  of  these  I  have 
not  seen  myself,  but  I  am  reliably  informed  that  the  Indians  quai'ry  pipe- 
stone  from  a  small  patch  of  green  rock  that  projects  through  the  soil 
on  the  river  road  just  at  the  bend  of  the  river  in  tp.  6,  S.,R.  XXYIII. 
Such  pipestone  is  only  found  in  the  Keewatin  rocks  in  this  region. 
Farther  down  the  river,  in  the  next  township  of  the  same  range,  I  have 
observed  two  exposures  of  hornblende  schists,  one  on  either  side  of  the 
river,  and  at  some  distance  from  its  banks.  In  both  instances  the  rea- 
son of  this  projection  of  the  rocks  above  the  level  of  the  fresh  water 
deposits  which  cover  the  country  is  the  proti'usion  of  a  trap  dyke.  That 
on  the  Ameiican  side  affords  access  to  a  considerable  body  of  horn- 
blende schists  which  have  a  vertical  attitude  and  a  strike  coincident 
with  the  direction  of  the  river  at  this  place.  The  one  on  the  Canadian 
side  reveals  only  a  few  small  patches  of  hornblende  schist  adheriDgto 
the  side  of  the  dyke,  but  still  quite  sufficient  to  indicate  the  character 
of  the  country  rock  through  which  the  dyke  has  cut. 
LaarenUan  and  These  exposures ,  limited  as  they  are,  give  us  a  very  satisfactoiy  clue 
SSJJon^'^lry  to  the  Structure  of  the  country  if  they  are  considered  in  connection  with 
^^®^*  other  facts.    The  strike  of  the  belt  would  appear  to  curve  around  to 

the  N.N.W.,  as  is  further  suggested  by  the  sharp  bend  of  the  river.  In 
so  bending,  the  belt  cui-ves  around  an  area  of  Laurentian  hornblende 
syenite  gneiss  which  is  exposed  on  Mr.  Singleton's  farm,  tp. 
5  S.,  E.  XXVIII,  Sec.  8  and  9.  From  this  syenite  gneiss  it 
appears  to  be  separated  by  a  band  of  fine-grey  bedded  gneiss 
which  is  thus  analogous  petrographically  and  in  geological 
position  to  the  Coutchiching  series  of  Eainy  Lake,  though  here 
apparently  the  series  is  very  much  diminished  in  volume.  Theexposui-e 
at  which  this  fine-grained  grey  gneiss  is  seen,  on  an  island  about  four 
miles  above  the  Manitou  Eapids,  indicates  that  the  rocks,  again  in  har- 
Sj>o8itU)n  of  mony  with  the  bend  of  the  river  curve  around  to  the  west,  this  time  prob- 
beneaththe  ably  around  an  area  of  granitoid  gneiss  on  the  south  side  of  the  river, 
of  which  there  is  an  exposure  at  the  foot  of  the  Longue  Sault  Eapids. 
If  the  belt  of  the  Xeewatin  rocks,  which  we  have  been  ti-acing,  thus 
curves  around  hero,  as  all  the  evidence  at  our  disposal  indicates,  it  must 
merge  into  the  expansive  bolt  already  noted  on  the  Longue  Sault 
Eapids,  in  the  country  to  the  north  of  it,  and  on  Pino  River. 

Thus  in  following  up  this  belt  of  Keewatin  rocks,  and  tracing 
out  its  inner  edge,  or  line  of  contact  with  underlying  rocks,  we  find 
that  it  forms  a  complete  circuit.    Fi'om  Lake  Despair  around  to 


P08t-gla«ial 
formatioiu. 


Digitized  by 


Google 


CAW80N.]  KEEWATIN    SERIES.  41  F 

Eat-root  Bay  by  far  the  greater  part  of  this  circuit  has  been  traced  The  Keewatin 
in  detail.      For  the  portion  that  is  concealed   by  the  post-glacial  [S^^SSJoat"* 
deposits  of  the  Kainy  River  country,  such  ouicix)ps  as  can  be  found,  crremt^Mnbrac- 
together  with  the  other  evidence  cited  above,  all  point  to  its  unbroken  irea*o?°^'*^ 
continuity,  by  way  of  the  Keewatin  area  north  of  the  Longue  Sault,  ^^f^^^"*- 
with  the  greater  portion  which  has  actually  been  traced  out.    This 
circuit  embraces  a  great  central  area  which  is  made  up  almost  entirely 
of  Laurentian  gneiss,  between  which  and  the  Keewatin  rocks  of  the 
south  part  of  Rainy  Lake,  there  intervenes,  however,  a  comparatively 
■small  area  of  rocks  of  the  Coutchiching  series. 

It  now  bes:iii8  to  be  apparent  that  a  very  general  areal  disposition  of  General 

^t       T  ?  •  vu  r  ♦       ♦u  1  v\i  relative  dia- 

the  Laurentian  gneiss,    with    reference  to    the  rocks  of  the  upper  position  of 
Archaean,  is  that  of  central,  circular  or  oval  areas,  begirt  with  a  con-  upper  Archsean 
tinuous  belt  of  those  rocks  in  the  shape  of  a  sharply  folded  trough.        "^   * 

In  the  report  of  1885,  on  the  Lake  of  the  Woods,  one  of  these  areas 
•of  gneiss,  that  comprising  the  Grande  Presqu'ile  and  White-fish  Bay, 
was  described,  and  the  inner  edge  of  the  encircling  belt  of  Keewatin 
rocks  defined.  In  the  earlier  pages  of  this  report  it  is  shewn  that 
the  Laurentian  gneiss  of  Sabaskong  Bay  and  the  country  to  the  south- 
waixi  constitutes  another  of  these  central  areas,  also  encircled  by  the 
Keewatin  rocks.  And  now  it  has  just  been  indicated  that  the  Laurentian 
countiy  to  the  north  of  Rainy  Lake  is  another,  the  confines  of  which 
as  limited  by  the  inner  edge  of  the  encircling  Keewatin  trough  have 
been  traced  out  in  detail.  There  will  be  frequent  occasion  to  refer  togjff®^«^|^^ 
these  areas  and  the  most  convenient  way  to  do  so  is  by  name.  The  "''•b  named, 
first  of  these  may  be  called  the  Obabicon  area,  from  the  lake  of  that 
name  in  its  central  part ;  the  second,  the  Sabaskong  area ;  and  the 
third,  the  Stanjikoming  area. 

The   belts  of  Keewatin  rocks  which  encircle  these  different  areas  confluence  of 
are  all  anastomosing  or  confluent.    They  form  a  continuous  retiform  of  KwiraUn*^^ 
area,  the  meshes  being  occupied  by  the  Laurentian  gneiss.     At  their""**' 
nodes,  or  points  of  confluence,  these  belts  have  their  greatest  width. 
Elsewhere  they  are  generally  naiTOwer,  and  at  times  extremely  atten- 
uated. 

These  three  prominent  central  areas  of  Laurentian  gneiss  are  not  other  central 
the  only  ones.  If  we  cross  the  belt  which  encircled  the  Stanjikoming  oJi^^^tuS" 
area  at  its  naiTOwest  points,  wc  come  upon  other  schist-encircled  areas 
of  gneiss  besides  the  Sabaskong  area  which  lies  to  the  west  of  it.  Some 
of  these  cannot  be  mapped  with  any  degree  of  precision,  on  account  of 
the  covered  character  of  the  country  ;  others  extend  beyond  the 
limits  of  the  region  examined,  and  can  only  be  partially  mapped  on 
the  sheets  now  published.  Some  of  these,  however,  of  subordinate 
importance,  are  within  the  limits  of  the  region  mapped.     Thus  on 
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Minomin  Lake  and  Lake  Despair  on  the  Kishkutena  roate,  there  is 
exposed  an  area  of  biotite  gneiss  of  varying  texture  which  is  certainly 
partially  and  probably  wholly  surrounded  by  Keewatin  rocks.  This  area 
is  of  comparatively  small  extent  and  occupies  a  position  intermediate 
between  the  Sabaskong  and  Stanjikoming  areas.  It  may  be  referred  to 
as  the  Minomin  area.  As  has  already  been  noted,  evidence  was  ob- 
served of  another  of  these  Laurentian  areas  on  the  south  side  of  Rainy 
Eiver  in  the  vicinitv  of  the  Longue  Sault  Rapids,  but  the  country  is 
so  covered  that  it  would  be  hopeless  to  attempt  to  determine  its  extent. 

A  course  of  five  miles  in  a  northerly  direction  from  the  southern 
edge  of  the  Keewatin  belt,  on  the  north  side  of  Kaiarskons  Lake,  takes 
us  across  the  entire  width  of  the  belt  at  this  point,  at  right  angles  to 
the  strike  of  the  rocks  ;  and  we  come  upon  another  area  of  Lauren- 
tian rocks.  Only  the  southern  portion  of  this  last  area  comes  within 
the  limits  of  the  Rainy  Lake  sheet.  Its  contact  with  the  Keewatin 
rocks  has,  however,  been  accurately  determined  on  Harris,  Missus  and 
Bluff  lakes.  The  rocks  of  this  Lake  Harris  area  are  granites  and 
syenites,  in  which  a  gneissic  structure  is  in  places  almost  entirely 
wanting.  The  mass  is  regarded  provisionally  as  the  equivalent  of  the 
Laurentian  gneisses  of  the  Stanjikoming  area  to  the  south  of  the  belt. 
The  Keewatin  rocks  in  contact  with  it  are  not  those  of  the  base  of  the 
series,  -but  those  of  its  upper  portion,  usually  observed  to  occupy  the 
middle  of  the  trough.  They  are  chiefly  felsites  and  felsitic  schists, 
most  of  which  appear  to  have  been  quartz-porphyries  or  their  tuffs. 
The  irruptive  character  of  the  granite  as  observed  at  its  contact  with 
those  felsites,  and  felsitic  schists  is  inferred  from  the  dykes  or  apophyses 
which  ramify  from  the  main  mass  into  the  surrounding  rocks.  When 
the  contact  of  the  granite  and  schists  is  observed  on  the  north-west 
side  of  Lake  HaiTis  about  its  middle,  the  schists  are  much  cut  by  such 
dykes.  From  this  point,  south-westward,  the  whole  of  the  north-west 
side  of  Lake  Harris  is  occupied  by  granite,  while  the  south  and  south- 
east shores  are  occupied  by  telsites  and  felsitic  schists,  followed  to  the 
south-east,  across  the  strike,  by  felsitic  agglomerates.  The  greater 
part  of  the  shores  in  the  north-east  portion  of  Missus  Lake  are  granite, 
while  in  the  south-western  portion,  the  felsitic  schists  occapy  one 
shore  and  the  agglomerates  the  other,  as  mapped.  The  north  shores  of 
the  two  small  lakes  to  the  south-west  of  Missus  Lake  are  occupied  by 
felsitic  schists  more  or  less  glossy  and  sericitic. 

On  Bluff  Lake  the  line  of  contact  between  the  Laurentian  and  these 
same  felsites  and  felsitic  schists,  crosses  the  lake  about  one-third  of  its 
length  from  its  outlet,  the  two  rocks  being  very  much  mixed  along  the 
contact. 
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If  we  follow  eastward  that  portion  of  the  Keewatin  belt,  whose  nar- Tattle  Lake 
rowest  section  is  north  of  Kaiarskons  Lake,  wo  find  that  it  rapidly  Kufrentian. 
expands  and  eventually  bifui'cates  into  two  arms  which  embrace  still 
another,  and  apparently  very  extensive,  area  of  Laurentian  gneiss. 
One  of  these  arms  trends  to  the  south-east  and  bifurcates  again  in  the 
vicinity  of  Little  TuHle  Lake,  as  has  already  been  described.    The 
other  strikes  north-east  and  has  been  traced,  along  the  shores  of  the  Mani- 
tou  eanoe  route,  as  far  as  Wabigoon,  probably,  however,  with  several 
lateral  ramifications  in  the  interval.     The  contact  of  the  eastern  edge 
of  the  Keewatin  belt  with  this  Laurentian  area  which  occupies  the 
north-east  corner  of  the  Eainy  Lake   sheet,  from  the  lakes  of  the  Contabt.of 
Otukamamoan  route  across  to  the  Big  Turtle  Eivei*,  has  been  fairly  with  this  i 


well  traced  within  the  region  mapped.  This  line  crosses  Windigons 
Lake  near  the  north  end  of  the  two  arms  into  which  it  is  divided.  It 
next  crosses  Smooth-rock  Lake  near  its  south  end.  The  Keewatin 
rocks  are  in  both  instances  black  hornblende  schists,  and  the  Lauren- 
tian coarse  granitoid  gneiss,  which  varies  in  composition  from  that  of 
a  hornblende-syenite  or  a  hornblende-granite  tooixiinary  biotite-granite. 
From  the  south  end  of  Smooth- rock  Lake,  the  line  of  contact  has  not 
been  closely  traced  but  is  known  to  lie  to  the  west  of  Kahops-kikamak 
Lake  and  Sakwi-t^  Lake,  the  shores  of  both  of  which  are  occupied  by 
Laurentian  gneiss.  The  line  of  contact  of  the  two  rocks  is  next  observ- 
able on  the  west  side  of  Otukamamoan  Lake,  where  there  is  the  clearest 
possible  evidence  of  the  rapid  thinning  out  or  shallowing  of  the  Kee- 
watin ti'ough  and  its  breaking  up  into  tapering  terminal  tongues.  The 
disposition  of  the  rocks  as  mapped  on  the  shores  of  Otukamamoan 
Lake  has  been  accurately  determined. 

An  isolated  synclinal  trough  of  the  Keewatin  schists,  cradled,  so  to  Isouted  trongh 
speak,  in  the  Coutchiching  schists,  which  are  in  turn  flanked  by  the  rocks  oradi^ 
Laurentian  gneiss,  stretches  from  Gash  Point   to  Kedgut  Bay,  near  Coutchiching. 
Grassy  Portage.     The  patch  calls  for  no  special  description,  its  rela- 
tions being  the  same  as  the  Keewatin  elsewhere  in  the  region. 

STEATIOttAPHICAL   RELATIONS    AND    StEUCTPRE   OF.  THE   RoCKS   OP   THE 

Keewatin  Series — Sections. 

Having  sketched  briefly  the  limits  of  the  distribution  of  the  rocks  ofstratigraphicai 
the  Keewatin  series  and  pointed  out  their  disposition  relatively  to  the  KeeSStSi^seriee 
underlying  rocks,  we  may  now  consider  the  stratigraphical  composi- 
tion of  the  series.  It  was  found  that  it  is  usually  disposed  in  a 
Bhai'ply  folded  trough  sinking  down  into  the  gneiss  which  flanks  it  on 
either  side.  I  have  selected  for  discussion  a  number  of  lines  of  section 
where  the  whole  sei-ies  so  fur  as  represented  is  exposed.    The  first  of 
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these  sections  is  that  affoMed  by  the  shores  of  Clear-water  Lake  and 
the  lakes  of  the  Little  Kishkutena  route.     It  is  represented  on  the 
map  by  the  diagramatic  section  A-B. 
Section  A-B  The  ridge  of  altered  traps  and  green  schists,  which  has  been  traced 

water  Lake,  from  Kishkutena  Lake  south-west  to  Little  Kishkutena  Lake,  and 
thence  to  Off  Lake,  has  a  breadth  across  the  strike  of  a  mile  and  a  half 
on  the  line  of  section.  On  the  north-westwai-d  edge  of  the  ridge  at 
the  contact  with  the  Laurentian  gneiss,  is  the  massive  poi*phyritic 
altered  trap  described  as  Sec.  1892,  p.  72.  Occasionally  it  is  schistose, 
but  for  the  most  part  on  Little  Kishkutena  Portage,  Box  and  Burnt 
lakes,  it  is  difficult  to  detect  either  bedding  or  schistosity.  Such 
schist  planes,  as  are  observable,  seem  to  dip  to  the  north-west  or  under 
the  gneiss  at  high  angles.  On  Panorama  Lake,  those  massive  traps 
give  way  to  much  more  schistose  greenstones  and  green  hornblende 
schists.  These  strike  with  the  long  axis  of  the  lake  or  N.N.E.  and  the 
dip  of  the  schists,  always  at  very  high  angles,  is  sometimes  in  one 
direction  and  sometimes  in  another.  On  the  line  of  sectiqn,  these  green 
Mction-^^  schists  and  schistose  greenstones  are  seen  on  the  west  side  of  Clear- 
dS!S*^nt'^8t»ta^^^®*'  Lake  to  be  followed  by  a  comparatively  narrow  band,  somewhat 
^dtheur  less  than  one-eighth  of  a  mile  across  the  strike,  of  felsitic  schists  with 
quartz  grains  (quartz-porphyries).  This  band,  like  many  others  of  the 
same  or  similar  rocks,  is  non-persistent  or  lenticular.  To  the  north,  both 
this  band  and  the  next  succeeding  band  of  agglomerate  schists  taper 
off  rapidly,  and  do  not  appear  at  all  in  a  parallel  section  across  Narrow 
Lake  from  Kishkutena  Lake  to  Firet-quill  Lake,  only  more  or  less 
schistose  altered  traps  and  hornblende  schists  being  found  in  the  sec- 
tion, the  present  surface  being  doubtless  below  the  line  at  which  may 
be  found,  the  inpinched  remnants  of  the  upper  portion  of  the  series. 
To  the  southward  this  band  of  felsitic  schists  also  thins  out  rapidly, 
for  on  the  west  side  of  Cedar  Lake  the  green  schists  of  Panorama  Lake 
are  in  contact  with  the  next  succeeding  band  of  agglomerate  schists. 
These  agglomerate  schists  constitute  a  wide  band,  tapering  to  the  north 
east  and  expanding  to  the  south-west,  which  occupies  the  west  side  of 
Agglomerates.  ^^®  y^^de  portion  of  Clear-water  Lake,  with  the  exception  of  Hazy 
Point.  All  the  shores  of  Cedar  Lake  and  of  the  two  small  lakes  to  the 
south-west  of  it  are  occupied  by  these  same  agglomerates.  The 
agglomerate  is  throughout  highly  felspathic,  although  in  places  it  is 
also  very  largely  hornblendic  or  chloritic.  The  paste  is  usually  very 
similar  in  aspect  to  the  included  fragments  and  olten  grades  into  glossy 
sericitic,  felsitic  schists,  being  undoubtedly  the  ash  or  tuff  of  an  acid 
volcanic  ejection,  the  massive  phase  of  which  is  the  quartz-porphyry. 
The  included  fragments  are  usually  lenticular  where  the  rock  is  very 
schistose  as  a  result  of  pressure  deformation,  but  often  they  are  quite 
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angular,  sometimes  rounded  or  boulder-like,  but  not  apparently  in  tbis 
case  smootb  or  water- worn,  like  the  pebbles  of  true  conglomerates 
found  elsewhere  in  the  series.  On  the  line  of  section,  this  band  of 
agglomerates  has  a  width  three-eighths  of  a  mile.  To  the  north-east 
it  thins  out  and  disappeai's  in  less  than  three  miles  and  a  half.  To  the 
south  or  south-westward  it  expands  so  that  at  a  distance  of  three  miles, 
on  a  section  across  the  south  end  of  Cedar  Lake  and  the  south  end  of 
the  wide  portion  of  Clear-water  Lake,  where  the  rocks  are  well  exposed, 
it  has  a  width  of  a  mile  and  a  half.  Two  miles  still  farther  to  the 
southwaixi  on  the  shores  of  Off  Lake,  the  coarae  agglomerate  character 
of  the  rock  has  wholly  disappeared  and  we  have  nothing  but  the  paste, 
the  felsitic  ash  or  tuff,  minus  the  included  fragments  of  large  size. 
This  pyroclastic,  felsitic  rock  is  schistose  in  varying  degree  and  where 
coarser-grained,  a  very  distinct  gneissic  arrangement  of  the  minei*als 
has  been  induced  by  pressure,  and  accompanied  by  the  development  of 
secondaiy  mica.  The  fragmental  origin  of  the  rock  is,  however, 
apparent,  particularly  in  microscopic  sections. 

All  these  agglomerate  schists  on  the  west  side  of  Clear-water  Lake, 
have  a  stiike  30°  to  45°,  and  the  dip  is  either  vertical  or  to  the  S.E.  at 
angles  not  less  than  75°. 

On   Hazy  Point  they  are  followed   to  the  east  by  a  considerable  Feiaitio  aohjate. 
breadth  of  felsite  and  felsitic  schists,  which  evidently  thin  out  to  the 
north,  and  on  the  line  of  section   have  a  breadth  of  probably  less  than 
one-eighth  of  a  mile. 

These  schists  do  not  appear  at  the  north  end  of  the  wide  portion  of  Hornblende 
Clear-water  Lake.  The  agglomerates  are  here  followed  by  a  band  of '^  ** 
green  hoi*nblendic  schists  which  have  a  strike  25°  to  30°,  and  a  vertical 
dip.  Only  a  small  out-ci'op  of  these  green  schists  is  exposed.  They  Serpentine, 
are  followed  immediately  to  the  east  by  a  band  of  massive  serpentine, 
which  occupies  the  west  side  of  the  lake  for  a  distance  of  a  mile  south- 
ward from  the  49th  parallel  of  latitude.  Though  not  by  any  means 
a  continuous  band  this  massive  serpentine  appeal's  to  occur  with 
some  degree  of  constancy  in  the  middle  portion  of  the  Keewatin  trough. 
On  South  Bay  of  Lake  Despair  a  mass  of  serpentine  is  found  in  quite 
an  analogous  position  to  that  occupied  by  the  terpentine  of  Clear- water 
Lake.  They  are,  probably,  the  altered  remains  of  olivine  rocks  which 
were  fonned  antecedent  to  the  folding  of  the  Keewatin  rocks,  though 
irruptive  through  them.  The  Clear-water  Lake  serpentine  is  flanked 
on  the  east  by  another  band  of  green  hombleadic  schists  and 
altered  traps  observable  on  Pot  Island.  This  appeai-s  to  thin 
out  to   the    south  and  is  not  visible  on   the  islands    or  shores    of 

the  south  part  of  the  lake.    It  is  followed  to  the  east  by  a  coarse,  Blotchy 

^  *'  '  asslomente 

blotchy  agglomerate  schist,  of  which  the  paste  is  a  green  hornblendic  Mhiat, 
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schist,  and  the  included  fragments,  masses  of  a  yellowish-white  or  grev 
felsitic  rock.  The  lines  of  demarkation  between  inclasion  and  paste  in 
these  agglomerates  is  vague,  it  being  diflScult  to  say  where  one  begins 
Feiaite  sohistB.  and  the  Other  ends.  This  agglomerate  occupies  the  shore  for  about  a 
mile  north  of  the  entrance  to  Sunny  Cove.  Still  to  the  east  of  this  we 
come  upon  another  band  of  felsite  and  felsitic  schists  about  a  quarter  of 
a  mile  in  breadth.  These  schists  occupy  the  north  side  of  Sunny  Cove 
and  the  south  side  of  the  bay,  a  mile  and  arhalf  to  the  north  of  it. 
They  also  occupy  about  a  mile  of  the  shore  between  Sunny  Cove  and 
Gloomy  Cove,  aud  are  observed  again  on  both  shores  of  the  lower  part 
of  Clear-water  Lake,  south  of  the  Nai'rows.  To  the  east  they  are  in 
contact  with  the  Laurentian  gneisses  of  the  Stanjikoming  area  ;  and 
we  have  thus  completed  the  section  across  the  belt.  The  full  complement 
of  bands  of  rocks  necessary  to  fill  out  the  structure  of  the  ideal  trough 
of  seSfon!*"^"  ^^  lacking  along  the  line  of  section.  The  basal  member  of  the  series 
is  not  present  on  the  east  side.  To  the  noi^th-east  of  Clear-water  Lake 
it  is  present  in  considerable  volume,  and  also  to  the  south-east,  where 
the  belt  carves  across  to  Lake  Despair.  The  absence  of  the  basal  horn- 
blende schists  and  altered  traps  is  not  to  be  asciibed  to  their  primitire 
uon-existence,  but  more  probably  to  their  removal  by  the  disturbances 
which  brought  the  granitoid  gneiss  m  contact  with  the  Keewatin  rocks 
in  their  present  folded  state.  One  of  the  means  of  removal  in  the  pro- 
cess of  such  disturbance,  would  be  absorption  by  fusion,  but  to  what 
extent  the  agency  has  been  at  play,  would  be  difficult  to  say.  There 
are  not  wanting  evidences  that  it  has  played  a  very  important  part. 
Leotieniar  From  what  has  beftn  said  of  the  section  across  Clear-water  Lake,  it  is 

forMtioDBl      apparent  that  on  account  of  the  very  marked  lenticular  character  of 
some  of  the  formations,   particularly  the  agglomerates   and   felsitic 
schists,  that  no  two  pai'allel  sections  would  exactly  correspond.    The 
agglomerates  and  felsites,  though  separable  petrographically,  so  wedge 
themselves  one  within  the  other,  that  they  must  be  regarded  here  as 
forming  together  a  single  geological  formation ;  an  intimate  geneiical 
relationship  being  indicated  by  their  petrographical  characters. 
Interpretation       If  thus  regaixied,  the  actual  surface  section,  which  I  have  described 
of  section.       .^^  nearly  as  it  can  be  ascertained,  will  bear  the  simple  interpretation 
shewn  in  the  colored  diagramatic  section  A-B,  viz.,  that  of  a  trough 
composed  of  a  twice-folded  series  of  two  members,  a  lower  or  basal  one 
made  up  of  altered  traps  and  green  hornblendic  schists,  and  an  upper 
made  up  of  felsitic  schists  (quartz-porphyries  and  their  tuffs)  and 
agglomerates. 
Section  OD.         ^^^  sccond  line  of  section  selected,  C-D,  is  one  drawn  northward 
J^^^^^^^i- from  a  point  north  of  Kishkutena  Lake  across  Eahtimiagamak  Lake 
to  Crow  Lake,    and  the  south-east  end  of  Crow  Lake.    The  section  does  not  take  in 
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more  than  probably  half  of  the  breadth  of  tho  Keewatin  belt.  In  ite 
main  featoi'es  it  is  very  analogous  to  the  Clearwater  Lake  section.  It 
is  interesting  chiefly  as  shewing  the  great  width  across  the  Arike  of 
the  component  bands  of  the  belt.  Thus  the  mapping  of  the  band,  which 
comprises  the  basal  member  of  the  Keewatin  series,  as  inferred  from 
the  exposiji*es  on  Kahtimiagmak  Creek  and  Lake,  Night-hawk  Lake, 
the  south  shore  of  Crow  Lake  and  the  west  side  of  Pipestone  Lake 
gives  it  a  breadth  of  very  little  less  than  five  miles,  the  schists  being 
all  in  a  vertical  or  nearly  vertical  attitude.  The  bedding,  wherever  it  Attitude 
can  be  detected,  as  it  frequently  can,  is  also  in  vertical  attitude.  If 
we  .take  into  consideration,  however,  the  enormous  jamming  together 
which  the  rocks  have  undergone,  we  can  easily  imagine  as  a  result  the 
complete  parallelism  of  all  the  structural  planes,  affoixling  a  false 
appearance  x)f  a  continuous  section  at  right  angles  to  the  planes  of 
deposition.  Hence,  it  does  not  seem  safe  to  infer  much  from  the  five- 
mile  section  of  altered  traps  and  green  schists  as  to  the  onginal  normal  Enormoui 
thickness  of  this  member  of  the  Keewatin  series.  It  is  evident,  how- baaai  portion.of 
ever,  that  such  thickness  must  have  been  enormous.  On  Kahtimiaga- 
mak  Lake,  moreover,  massive  or  only  slightly  schistose  altered  traps 
in  which  bedding  can  be  detected  only  with  much  uncertainty,  prepon- 
derate veiy  much  over  the  more  distinctly  bedded  schists;  and  it  is 
questionable  whether  these  rocks,  which  shew  little  or  no  schistosity, 
and  which  occur  in  great  masses,  ever  have  been  up-tilted  so  as  to  aiford 
a  section  across  their  edges.  Associated  with  the  green  hornblendic 
schists  on  Kahtimiagamak,  are  a  few  attenuated  lenses  of  agglomerate 
schist  and  of  greenish-grey  felsitic  schist  with  clear  quartz  gi'ains. 
These  beds  are  too  small  to  permit  of  mapping  on  the  scale  adopted, 
but  their  intercalation  with  the  various  beds  of  green  schists,  and  the 
bedding  of  the  latter  themselves,  show  that  the  rocks  are  in  a  vertical 
attitude.  But  the  pressure  which  would  effect  the  up-tilting  of  these  True  thioknesa 
beds  might  be  inadequate  when  brought  to  bear  upon  a  great  mass  or  inferred, 
thick  lens  of  tough  ciystalline  diabase ;  and  the  more  thinly  bedded 
rocks  might  be  simply  crushed  into  vertical  attitude  against  such  mass. 
Considerations  such  as  these  render  it  unsafe  to  advance  any  figures  for 
the  thickness  of  these  ffceen  schists  and  traps,  based  on  the  measure- 
ment of  such  a  section. 

This  band  is  followed  to  the  north  on  the  shores  of  Crow  Lake  by  a  Beds  of  feiaitea, 
wide  band  of  bedded  felsites,  and  felspathic  grau-wackes  with  other  qS^ritM.^' 
clastic  rooks,  among  which  there  appear  some  quartzites.  The  rocks 
composing  this  band  are  continuously  e3q)0sed  on  the  south  shore  of 
Crow  Lake  in  a  lino  oblique  to  the  strike  from  Patch  Island  to  a  point 
within  a  mile  and  a  half  of  the  extreme  east  end  of  the  lake.  The 
rocks  along  this  line  of  exposure  have  a  general  strike  of  90°  to  110°, 


Digitized  by  VjOOQ IC 


48  F  RAINY  LAKE   REGION. 

and  a  prevailing  dip  to  the  northward  at  angles  nowhere  less  than  15^. 
From  the  evenly  bedded  and  quite  uncrumpled  condition  in  which  the 
rocks  are  here  observed,  I  am  persuaded  that  there  is  no  duplication  in 
the  section,  and  that  the  width  of  the  band,  corrected  for  the  dip,  gives 
the  actual  thickness  of  the  formation.  The  width  of  the  band,  as  near 
as  can  be  estimated  on  the  line  of  section,  is  about  two  miles,  and  a 
small  deduction  from  this  to  coi*rect  the  angle  of  dip  gives  us  as  the 
Thicknew  thickness  of  this  member  of  the  series  10,200,  or  say,  10,000  feet.  To 
of  band.  i\^q  westward,  in  the  vicinity  of  Patch  Island,  this  band  appears  to  thin 

out  very  rapidly,  and  to  give  way  to  the  agglomerates  which  occupy 
Chase  Point  and  the  adjacent  islands.  To  the  eastwai-d  on  the  shores 
of  Schist  Lake  and  the  northwest  end  of  Pipestone  Lake,  the  felsites 
and  grey-wackes  which  constitute  the  band  on  Crow  Lake  are  thickly 
intercalated  with  formations  of  soft,  very  fissile,  greenish  grey,  more  or 
less  glossy  schists,  which  as  they  do  not  appear  at  ail  on  Crow .  Lake 
must  be  presumed  to  thin  out  rapidly  in  that  direction  as  lenses. 
Some  of  these  very  fissile  schists  are  quite  nacreous  and  are  apparently 
oaiated  rocks  in  Only  more  schistose  phases  of  altered  quartz-porphyries  and  their  tuffs^ 
™  '  while  othera  are  associated  with  their  local  beds  of  pebble  conglome- 
rate, and  are  in  places  charged  with  dolomite  which,  however,  appears 
to  be  a  segi'egation  and  not  a  bedded  deposit.  Eastward  from  Schist 
Lake  these  finely  fissile,  grey,  glossy  schists  are  very  persistent,  the 
distinct  clastic  varieties  prevailing.  They  will  be  noted  in  succeeding 
sections. 
Agglomerates  ^^  ^^^  ^^^®  ^^  section  C-D  the  band  of  felsites,  felspathic  grey- 
ofcrow  Lake,  ^ackes  and  quartzites  is  followed  to  the  north  by  a  broad  band  of  coai-se, 
well  characterized  felspathic  agglomerates.  The  greater  part  of  the 
basin  of  the  south  arm  of  Crow  Lake  appears  to  have  been  excavated 
in  this  band  of  agglomerates.  The  extreme  west  end  of  the  lake  affords 
a  splendid  section  across  the  whole  width  of  the  band.  Its  width  here, 
transverse  to  the  strike,  is  two  miles  and  a  half  in  continuous  exposure. 
Westward  along  the  basin  of  the  lake  the  same  rocks  are  well  exposed 
on  Shanty  Point,  Chase  Point  and  Line  Point  as  well  as  on  the  numer- 
ous islands  between  the  north  and  south  shores  of  this  arm  of  the  lake. 
In  its  eastwaixl  prolongation  this  band  appears  to  thin  out  and  give 
way  very  largely  to  the  felsites  and  grey-wackes  which  prevail  on  the 
shores  of  Yoke  and  Buff  lakes.  These  agglomerates  as  seen  on  Crow 
Lake  are  mostly  of  a  light  greenish  yellow  or  grey  color.  They  are 
usually  schistose,  with  the  inclusions  of  lenticular  shape  all  lying  with 
their  greater  planes  parallel.  Not  infrequently,  however,  no  schistose 
structure  has  been  developed  in  the  rock  and  the  inclusions  are  not  at 
all  lenticular,  but  sharply  angular.  Instances  of  the  latter  variety  are 
prominent  on  the  Boulder  Portage  where  the  paste  is  a  non-schistose, 
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greenish-grey  fragmental  rock  (pyroclastic)  of  rather  fine  grain,  and 
the  inclusions  are  sharply  angular  blocks  of  a  light  greenish  yellow  or 
dirty  white  felsite. 

What  relationship    exists    between   the    present   breadth    of  the  Thiokness  of 
band,  viz:  two  miles  and  a  half  in  a  direction  transverse  to    the*®^**™*"^®'* 
strike  of  rocks  in  a  nearly  vertical  attitude,  and  the  original  normal 
thickness  of  the  formation  is  uncertain.    But  to  me  it  seems  difficult 
to  avoid  the  conclusion  that  this  measurement,  enormous  as  it  is, 
represents  approximately  the  actual  thickness  of  the  formation. 

This  band  of  agglomerates  is  followed  to  the  north  on  the  line  of  sec-  Gabbro. 
tion  by  a  mass,  the  extent  of  which  is  yet  only  partially  known  of  a  coai^e 
gabbro  which  crops  out  at  intervals  behind  the  agglomerates  on  the 
north  shore  of  this  arm  of  the  lake  for  a  distance  of  about  four  miles. 
This  gabbro  appears  to  have  been  irruptive  through  the  agglomerates, 
but  probably  antecedent  to  the  time  of  the  folding.  It  is  much  de- 
composed, and  in  places  quite  altered  to  sei-pentine.  Two  small  patches 
of  serpentine  which  occur  farther  west,  one  on  Slim  Point  and  one  on 
Line  Point,  are  very  probably  genetically  associated  with  this  gabbro. 

The  two  following  sections  traverse  that  portion  of  the  Keewatin 
belt  which  is  pinched  in  between  the  Stanjikoming  area  of  Laurentian 
gneiss  and  the  Lake  Harris  area  of  the  same  rocks.  The  complete 
trough  does  not  appear  to  be  represented,  since  the  rocks  of  Lake 
Harris  break  through  the  Keewatin  in  such  a  way  as  to  bring  the 
gneiss  or  granite,  for  it  is  often  devoid  of  foliation,  in  contact,  not  with 
the  base  of  the  Keewatin  series,  but  with  its  upper  portion. 

The  line  of  section  E-F  from  the  narrows  of  Kaiarekons  Lake  to  section  e-p. 
Bluff  Lake  shows  a  sequence  very  analogous  in  its  general  features  to  xaluvkons 
those  revealed  by  the  sections  A-B  and  C-D.     At  the  base  of  theLSl^^^"^ 
Keewatin  series  at  the  narrows  of  Kaiarskons  Lake,  black  hornblende 
schists  in  nearly  vertical  attitude,  in  contact  to  the  south  with  a  bi*oad 
area  of  hornblende-syenite  gneiss,  which  at  the  immediate  contact  is 
mixed  with  the  schist.    The  observed  strike  of  the  schists  at  this  point 
as  already  noted  is  a  little  south  of  E,  and  the  dip  is  to  the  south  or 
under  the  gneiss  at  an  angle  of  80^.    Farther  north  on  the  shores  of 
Furlonge  Lake  the  schists  are  green  rather  than  black,  and  altered  traps 
more  or  less  schistose  are  prevalent.    From  the  exposure  at  the  ^orth 
end  of  Kaiai*skons  Lake,  and  on  the  shores  of  Furlonge  Lake,  Pipo-p^^'^o^of 
stone  Lake,  Sucker  Lake  and  Manitou  Lake,  all  of  which  are  very  sohists. 
satisfactory,  it  is  inferred  that  this  band  of  hornblende  schists  and 
other  green  schists,  with  their  associated  altered  traps,  has  a  breadth  on 
the    line    of   section    of  about    two    miles   and    a   quarter.    It  is 
possible  that  the  felsite  schists  which  are  represented  on  Pickerel  Lake 
to  the  eastward  by  a  broad  band,  and  on  Pipestone  Lake  to  the  west* 
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ward  by  a  veiy  narrow  band,  may  be  continuoos  through  the  lower  end 
of  Forlonge  Lake.  If  so,  it  must  be  very  meagerly  represented,  and 
as  I  did  not  observe  such  rocks,  I  have  mapped  the  band  as  discontinu- 
ous. A  small  boss  of  serpentine  occurs  in  the  green  schists  at  the 
southwest  end  of  Sucker  Lake;  it  is  associated  with  a  mottled  greyish- 
white  saussurite  gabbro.  The  actual  contact  of  this  serpentine  and 
gabbro  with  the  surrounding  schists  is  concealed,  but  there  is  little 
doubt  of  its  irruptive  chai-acter.  With  relation  to  the  other  rocks 
of  the  belt,  it  occupies  a  position  analogous  to  the  other  bosses  or 
patches  of  terpentine,  (and  gabbro)  already  noted  on  Lake  Despair, 
Clear-water  Lake  and  Crow  Lake.  These  bosses  of  altered  basic, 
massive  rocks  have  a  coarse  gi-anular  textui'e  when  not  altered 
to  sei*pentine,  or  when  so  felspathic  as  to  alter  to  saussurite.  They 
seem  to  have  been  iiTuptive  through  portions  of  the  Keewatin  series 
prior  to  their  folding,  and  not  improbably  represent  the  cores  of  vents 
from  which  were  extravasated  the  more  basic  portions  of  the  Keewatin 
series. 

Following  the  green  schists  and  altered  traps  on  Sucker  Lake  is  a 
narrow  band  of  glossy  or  nacreous  sericitic  felsite  schists  with  clear 
quartz  grains  (altered  quartz-porph3n*ies).  This  band  is  doubtless  con- 
tinuous with  the  more  extensive  development  of  the  same  rocks  south 
of  the  mouth  of  Strawberry  Creek  on  Pipestone  Lake,  and  with  the 
band  that  crops  out  on  the  west  side  of  Pickerel  Lake  just  to  the  south 
of  the  granite  boss,  which  there  interrupts  the  strata.  The  exposure 
on  Sucker  Lake  is  a  small  one,  and  from  the  known  occurrence  of  other 
rocks  on  either  side  of  it,  the  band  must  be  a  nan'ow  one  whei'e  it 
crosses  the  lake. 

Following  this  is  a  band,  a  mile  and  a  half  in  breadth,  of  soft,  grey, 
fissile  schists  with  which  are  intercalated  at  least  two  small  subordinate 
bands  of  green-chloritic  and  hornblendic  schists.  This  band  is  a  rather 
peraistent  one,  the  rocks  composing  it  being  continuous  with  the 
similar  rocks  already  alluded  to  on  Schist  Lake  and  the  north  pai*t  of 
Pipestone  Lake.  They  ai*e  traceable  also  eastward  on  Pickerel  and 
Manitou  Lakes  and  on  the  west  side  of  the  latter  lake,  through  to  G-rant 
Lake  as  far  as  the  limits  of  the  region  mapped.  The  rocks  composing 
it  are  probably  mostly  altered  sediments,  silts  and  clays  derived  fi-om 
the  erosion  of  volcanic  rocks.  The  occasional  occurrence  of  beds  of 
pebble  conglomerate  proves  their  clastic  origin,  and  other  portions  of 
them  merge  into  schists,  which  are  little  more  than  slightly  micaceous 
fissile  clay-slates.  On  Strawberry  Lake,  these  schists  ai*e,  as  near  as 
possible,  in  a  vertical  attitude  and  strike  £.  and  W, 

They  are  followed,  on  the  north  side  of  Strawberry  Lake,  by  a  band 
of  agglomerate  schists.    At  the  west  end  of  the  lake  this  band  has  a 
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width  of  half  a  mile,  but  apparently  thins  oat  before  reaching  the  Yoke 
Iiake  poi'tage  from  Pipestone  Lake.  To  the  eastward  it  is  very  prob- 
ably continuous  with  the  band  of  the  same  agglomerates  so  extensively 
developed  on  the  south  side  of  Harris  and  Missus  Lakes. 

At  the  mouth  of  the  Bluff  Lake  Creek,  and  for  a  mile  and  a-half  to 
the  northwai'd;  the  only  rocks  observable  on  the  creek  and  on  the  shores 
of  Bluff  Lake  are  rather  massive,  whitish  or  yellowish-grey  felsite, 
sometimes  pinkish  to  gi*eenish  tinted.  This  felsite  is  a  distinct  agglo- 
merate for  a  short  space  on  the  creek,  and  seems  to  constitute  a  band 
which  is  probably  continuous  with  the  more  voluminous  formation  of 
the  same  agglomerates  on  the  north-east  arm  of  Yoke  Lake.  At  the 
south  end  of  Bluff  Lake,  as  the  contact  with  the  Laurentian  rocks  is 
approached,  these  felsites  become  more  schistose,  and  by  the  develop- 
ment of  mica  along  the  planes  of  schistosity  assume  a  gneissic  aspect. 
The  Lam*entian  rocks  near  the  contact  are  very  basic  and  may,GhaTact«rof 
perhaps,  be  classed  with  the  gabbros.  The  schists  are  cut  by  this  nearoonuot 
gabbro  in  all  directions.  Away  from  the  contact  along  the  almost 
continuous  exposures  of  the  shore  to  the  northwaixi,  the  Laurentian 
^  rocks  are  observed  to  merge  gradually  from  the  basic  or  gabbro 
variety  into  the  acid  or  granite.  The  gabbro  passes  first  into  a  horn- 
blende-syenite gneiss  of  coai*se  granitoid  aspect  with,  besides  theortho- 
clase,  a  good  deal  of  triclinic  felspar.  The  quartz  appears  gradually  a 
little  at  firet,  and  then  more  and  more,  till  at  the  extreme  north  end  of 
Bluff  Lake  the  rock  has  the  characters  of  a  very  quartzose-horn blende 
granite,  very  distinctly  gneissic  in  some  places,  in  othera  much  less  so, 
and  properly  a  granite. 

The  next  section  G-H  is  along  a  very  satisfactory  lino  of  exposure  Section  o-H. 
extending  from  the  south  end  of  Pickerel  Lake  along  the  west  side  of  Lak^to  mmuB 


that  lake,  across  the  lower  end  of  Manitou  Lake  to  Missus  Lake.  The 
first  interesting  feature  observable  on  the  line  of  section  is  the  fault  of 
2000  feet  at  Cedar  Narrows  which  has  already  been  alluded  to 
{ante  p.  33). 

At  the  contact  with  the  Laurentian  syenite  gneiss,  the  base  of  the 
Keewatin  is,  as  usual,  represented  by  a  band  of  black  hornblende 
schists,  with  a  strike  nearly  E.  and  W.,  and  a  dip  to  the  north  of  72^ 
to  76^.  The  band  has  a  width  on  the  west  side  of  the  naiTOWs  of  a- 
quarter  of  a  mile  transverse  to  the  strike.  The  fault,  with  its  north-  Faait 
ward  trend  on  the  east  side,  makes  these  schists  abut  squarely  upon 
the  Laurentian  syenite  gneiss  which  occupies  the  east  side  of  the  nar- 
rows. These  hornblende  schists  are  followed  by  a  band,  one  mile  in 
width,  of  felsite  schists  (altered  quartz-poi*phyries).  The  effect  of  the 
Cedar  Nan'ows  dislocation  is  still  distinctly  perceptible  since  the  lower 
portion  of  these  felsitic  schists  on  the  west  side  of  the  lake  abut 
directly  upon  the  continuation  of  the  basal  hornblende  schist  band  on 
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the  east  side.  This  dislocation  probably  owes  its  origin  to  the  same 
disturbance  which  resulted  in  the  protrusion  of  the  two  granite  masses 
on  Pickerel  Lake,  and  the  larger  one  to  the  south  of  Bat  Lake.  The 
dislocation  in  its  north-eastward  continuation  is  probably  represented 
in  the  present  topography  by  the  basin  of  Manitou  Lake  which  is  a 
long,  naiTOw,  deep  trough. 

The  band  of  felsites  (altered  quartz-porphyries)  which  occupy  both 
sides  of  Pickerel  Lake  to  the  north  of  the  narrows  seems  to  have  the  form 
of  a  lens  whose  thickest  pai^t  is  on  the  line  of  section.  Though  having  the 
width  of  a  mile  on  Pickerel  Lake,  the  rocks  comprising  it  do  not  appear 
on  Furlonge  Lake,  three  miles  to  the  west,  nor  on  Three  Island  Lake 
about  one  mile  to  the  east.  On  the  west  side  of  the  lake  the  schists 
have  a  very  uniform  strike  of  90®  to  100°,  and  a  northerly  dip  of  from 
75°  to  80°.  On  the  east  side  of  the  lake  the  strike  is  less  constant, 
varying  from  80°  to  115°  with  the  same  northerly  dip. 

The  next  rocks  met  with  going  north  along  the  line  of  section  are 
green  hornblende  schista.  These  form  a  narrow  band  about  one-eighth 
of  a  mile  across,  observable  on  the  west  side  of  the  lake.  The  schists 
strike  E.  and  W.  and  dip  K  <  T0°. 

These  are  followed  by  another  band,  half  a  mile  wide,  of  felsite  schists 
precisely  similar  to  those  of  the  first  band  described.  This  band  also 
is  apparently  very  lenticular.  It  does  not  appear  on  the  shores  of  the 
lakes  to  the  east  of  Pickerel  Lake,  and  if  it  is  continuous  to  the  west- 
wai*d,  as  I  suppose,  as  far  as  Sucker  Lake,  it  has,  at  the  latter  place, 
a  very  limited  breadth.  This  band  is  interrupted  on  both  sides  of 
Pickerel  Lake  by  two  distinct  bosses  of  granite.  That  on  the  west 
side  is  shewn  on  the  line  of  section  G-H.  Its  exposed  extent  on  the 
shore  of  the  lake  is  about  one  mile.  The  boss  of  similar  granite  on  the 
east  side  of  the  lake  has  its  area  better  defined.  Its  greatest  diameter 
is  about  one  mile  and  a-quarter. 

To  the  north  of  these  granite  bosses  on  Pickerel  Lake  is  a  broad  band 
of  clastic  rocks,  which  occupy  the  shores  of  the  north  end  of  Pickerel 
Lake,  and  the  lower  end  of  Manitou  Lake.  This  band  has  a  known 
width  of  over  a  mile,  and,  according  to  estimates  based  on  the  dis- 
position of  the  rocks  on  Strawberiy  Lake,  Grant  Lake  and  Missus 
Lake,  its  full  breadth  is  placed  at  about  two  miles.  At  the  north  end 
of  Pickerel  Lake,  the  rocks  are  fine-grained  grau-wackes  or  grits  of 
dark  color.  Farther  north,  towards  the  rapids  between  Manitou  Lake 
and  Pickerel  Lake,  these  become  finer  grained  and  pass  into  schists  at 
the  rapids,  which  are  scarcely  distinguishable  from  bluish  clay-slates, 
though  they  are  somewhat  micaceous  and  distinctly  schistose.  The 
schists  have  a  strike  varying  fi*om  80°  to  115°.  The  dip  is  either 
vertical  or  to  the  northward  at  high  angles  as  far  as  the  south  shore  of 
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Manitou  Lake.  On  the  north  side  of  Manitou  Lake,  at  the  lower  end, 
the  dip  is  south wai-d  at  angles  vaiying  fi*oni  T0°  to  90°,  and  the  rocks 
hei-e  are  less  of  the  character  of  clay  slates  or  groy-wackes  and  more  of 
the  character  of  greenish-grey  ash  beds  with  some  thin  beds  of  f  elsite 
schists,  nacreous  and  glossy,  and  an  abundance  of  soft,  glossy,  grey, 
fissile  schists.  The  latter  are,  as  has  been  shewn,  abundantly  repre- 
sented to  the  westward  on  Strawberry  Lake  and  Sucker  Lake  on  the 
line  of  section  E-F,  and  the  same  band  appears  to  be  persistent  up 
through  Grant  Lake. 

The  next  band  of  rocks  which  the  line  of  section  intersects  is  that  Amiomerate 
of  the  felsitic  agglomerate  schists  so  voluminous  on  Lake  Harris.    At^^  ^'^' 
the  north-east  end  of  the  latter  lake,  and  at  the  middle  part  these  agglo- 
merates have  a  width  transverse  to  the  strike,  of  over  a  mile.  They  are 
well  exposed  on  the  south  side  of  Missus  Lake  and  appear,  apparently 
much  diminished  in  volume,  at  the  east  end  of  Strawberry  Lake. 

Between  these  agglomerates  and  the  Lake  Harris  Laurentian  area  FeUiitic  schist. 
'  is  a  band  of  felsitic  schist  which,  on  Manitou  Lake,  has  a  breadth  of 
not  more  than  a  quarter  of  a  mile.  The  section,  as  a  whole,  is  remark- 
able for  the  comparatively  small  proportion  of  hornblende  schists  and 
altered  traps  which  it  reveals.  In  its  general  features,  however,  it  is 
quite  in  harmony  with  the  other  sections  already  detailed. 

The  next  section,  that  on  the  line  I- J,  crosses  the  Keewatin  trough  section  I-J. 
where  it  forms  a  wide  belt,  striking  along  the  courae  of  Manitou  Lake,  Jj^k  ^e*to ' 
just  before  it  bifurcates  into  two  portions  embracing  the  Stanjikoming  ^^®  ^""*' 
area  of  Laurentian  gneiss.    That  portion  of  the  section  which  lies  on 
the  N.W.  side  of  Manitou  Lake  is  much  better  known  than  that  on 
S.B.  side. 

The  eastern  edge  of  the  belt  which  strikes  up  Manitou  Lake  is  Hornblende 
intercepted  at  the  points  mapped  on  Windigons  Lake  and  on  Smooth- 
rock  Lake.  At  the  south  end  of  the  latter  lake,  the  hornblende  schists 
have  a  breadth  westward  across  the  strike  from  their  contact  with 
the  Laurentian  gneiss  of  over  one  mile,  the  rocks  beiiig,  as  usual,  in  a 
nearly  vertical  attitude.  Here  a  mass  of  granite  devoid  of  foliation  Granite  of 
projects  through  the  schists.  It  presents  a  conti'ast  to  the  Laurentian  ilke.*  "^ 
gneiss  of  the  northern  portion  of  Smooth-rock  Lake  in  composition 
as  well  as  in  structure,  it  being  a  quartzose  biotite-granite  while  the 
gneiss  inclines  more  to  the  habitus  of  a  syenite.  The  mapped  area 
of  this  granite  mass  is  infeiTed  from  its  outcrop  on  Smooth-rock  Lake. 
From  the  south  end  of  Smooth-rock  Lake  across  to  Manitou  Lake  the 
rocks  have  not  been  actually  traced  on  the  lino  I-J,  but  their  distribu- 
tion is  inferred  from  the  exposures  on  the  shore  lines  of  the 
neighboring  lakes.  It  is  presumed  that  the  hornblende  schist  sur- 
ix>unds  the  granite  mass  above  mentioned  on  the  west  side  as  well  as 
on  the  east. 
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Andomeiate         The  most  interestiDg  feature  of  the  section  on  the  S.E.  side  of  Manitou 
"  Lake  is  the  tidangular  area  of  agglomerate  schists  which  occupies  the 

middle  portion  of  the  trough  just  at  the  bifurcation  of  the  belt.  These 
agglomerates  are  prevailingly  of  a  light  yellowish-grey  color,  being 
mostly  felsitic  in  composition.  They  are  well  exposed  on  Dog-fly  and 
Vista  lakes  and  on  the  canoe  route  between  them.  The  area  tapei-s 
off  in  three  directions  corresponding  to  the  three  branches  of  the  Kee- 
watin  belt.  The  north-west  corner  of  the  area  tapers  off  to  a  band 
which  is  traceable  through  to  the  south-end  of  Snare  Lake  to  Mirror 
Bay  of  Pickerel  Lake.  The  south-east  corner  tapers  rapidly  south  of 
Yista  Lake,  and  although  exposed  on  the  shores  of  Twist  Lake  the 
trough  which  it  forms  is  pinched  out  between  the  latter  and  the  north 
shore  of  Pickwick  Lake  where  the  Keewatin  rocks  ai*e  all  hornblende 
schists.  To  the  north-eastward  it  seems  to  thin  out  more  gradually, 
traces  of  the  agglomerates  being  observed  at  the  north  end  of  Windi- 
gons  Lake,  though  not  apparently  in  any  well  defined  band. 
Hornblende  Wcst  of  the  band  which  is  formed  by  the  north-eastward  extension 

aliter?d*trap8  of  o^  these  agglomerates  is  a  band  of  hornblende  schists  and  altered 
Manitou  Lake.  ^^^^  Though  there  is  little  or  none  of  the  hai-d,  black,  glistening 
hornblende  schist  which  characterises  the  Keewatin  I'ocks  at  the  base 
of  the  senes  when  in  contact  with  the  Laurentian  gneiss,  this  band, 
so  well  exposed  on  Manitou  Lake,  is  very  probably  a  repetition  due  to 
folding  of  the  same  rocks  as  those  at  the  east  end  of  the  section,  which 
are  in  contact  with  the  Laurentian  gneiss.  The  more  schistose 
varieties  of  the  rocks  of  this  band  are  often  quite  soft  and  chloritic  and 
there  are  not  wanting  local  patches  of  small  extent  of  fissile  soft-grey 
schists.  Many  of  the  schists  were  observed  to  be  charged  with  car- 
bonate of  lime  or  dolomite,  and  masses  of  the  latter  several  yai*ds  in 
extent  wei'e  observed  which  ai^e  probably  segregations.  A  good  deal 
of  this  dolomite  occurs  in  the  schists  on  the  north-west  side  of  Manitou 
Lake  below  Peep  Bay,  but  none  of  it  takes  the  form  of  distinct  beds. 
The  altered  traps  are  nearly  all  somewhat  schistose.  The  rocks  are  all 
in  a  nearly  vertical  attitude. 
This  band  is  followed  to  the  north-west,  on  the  west  side  of  Manitou 
and  aggiom-  Lake,  by  a  broad  band  which  consists  for  the  most  part  of  alter- 
nations of  grey  felsites  or  glossy  felsitic  schists  and  felsitic  agglo- 
merates. Associated  with  these  is  a  subordinate  band  of  fissile,  soft, 
glossy,  grey  schists  and  another  of  green  honiblendic  schists.  The 
sequence  from  Paddle  portage  on  the  west  side  of  Manitou  Lake,  to  the 
north-west  side  of  Lake  Harris  where  the  Keewatin  rocks  are  in  con- 
tact with  the  Lake  Hariis  Laurentian  area,  is  easily  made  out  from 
the  excellent  exposures  on  Grant,  Sairy  Gamp,  and  Harris  Lakes  to  be 
as.  follows,  in  a  direction  more  nearly  transvei*se  to  the  strike  than  the 
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line  of  section  I-J  : — ^Agglomerate  schists,  J  mile ;  soft,  glossy,  grey,  Further 
fissile  schists,  }  mile ;  agglomerate  schists,  ^  mile ;  felsitic  schists,  ^  sti^^on  ^ 
mile;  green  hornblende  and  chloritic  schists,  J  mile  or  less;  agglo- '®®*^°^  ^"^^     * 
merate  schists,  1 J  mile ;  felsitic  schists,  |  mile ;  Laurentian  gneiss  (or 
gi-anite),  indefinite  extent.    The  measm^ements  are,  of  course,  approxi- 
mate, but  the  sequence  in  about  these  proportions  is  undoubted ;  and, 
as  the  rocks  are  in  a  vertical  attitude,  or  dipping  at  angles  rarely  less 
than  80^,  the  section  appears  to  represent  approximately  the  actual 
thickness  of  this  part  of  the  series,  and  indeed  it  is  pi*obably  less  than 
the  original  thickness  by  the  deformation  due  to  pressure.    The  i^ocks 
of  the  Lake  Harris  portion  of  the  Keewatin  trough  are  stratigmphi- 
cally  doubtless  a  repetition  of  the  agglomerates  of  Dog-fly  and  Vista 
Lakes,  since  the  felsites  are  so  intimately  associated  with  the  agglome- 
rates, and  resemble  them  so  much  in  composition,  that  they  may  be 
regarded  for  stratigraphical  purposes   as  making  up  one  geological 
fonnation.     The  structure  of  the  trough  is  apparently  that  of  a  double 
fold,  such  as  is  suggested  by  the  colored  diagramatic  section  I-J.,  the 
basal  portion  of  the  series  at  the  N.  W.  end   of  the  section   being 
wanting.'   The  section  thus  interpreted  gives  a  thickness  for  the  sei*ies  Tbieknem  of. 
of  probably  five  miles.  **^*    "*"*' 

The  line  of  section  K-L  crosses  the  Seine  Eiver  belt  of  the  Keewatin  section  K-i* 
rocks  at  a  peculiarily  interesting  locality.     We  meet  here,  for  the  first 
time,  the  rocks  of  the  Coutchiching  series  between  the  Laurentian 
gneisses  and  the  Keewatin  rocks,  forming  the  floor  of  the  trough  Siie?^^**'°' 
upon  which  the  latter  rest.    From  the  south  side  of  the  Seine  Eiver, 
the  whole  of  the  country  to  the  south wai'd  as  far  as  Namakan  Lake  is 
occupied  by  the  Coutchiching  rocks.     On  the  north  side  of  the  south- 
east part  of  Eainy  Lake,  these  rocks  dip  at  low  angles  to  the  north- 
ward under  the  Keewatin.     As  the  Keewatin  trough  is  approached, 
however,  the  underlying  Coutchiching  beds  assume  gradually  a  more 
vertical  attitude,  and  close  to  the  contact,  plunge  almost  vertically 
under  the  basal  beds  of  the  geologically  higher  series.     Those  baaal 
beds  are  on  Grassy  Lake,  fissile,  soft,  green   chloritic  and  homblendic 
schists,  the  detrital  origin  of  which  is  established  by  the  fact  that  on 
the  north  side  of  the  lake  they  constitute  the  paste  of  a  pebble  and  Pebble 
boulder  conglomerate.    The  structui*al  planes  of  the  rocks  of  both  the  at  base  of 
Keewatin  and  Coutchiching  series  are  parallel  at  the  neighborhood  of 
the  contact  and  present  an  appearance  of  conformity.    This  appear- 
ance is,  however,  only  what  may  be  expected  in  formations  that  have 
been  so  squeezed  together,  and  affords  but  little  evidence  as  to  the 
question  of  onginal  conformity  or  unconformity.    The  very  marked 
contrast  in  the  lithological  characters  of  the  two  series  is  indicative  indicatioM  of 
of  an  abinipt  change  in  the  conditions  of  foi-mation;  and  the  presence '*°®^°^**™*^* 
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of  a  basal  conglomerate  in  the  upper  series,  in  which  the  pebbles  have 

veiy  probably  been  derived  from  the  underlying  formation,  is  also 

indicative  of  a  geological  break,  with  a  period  of  erosion  which  is  one 

of  the  chai'acters  of  an  ordinary  geological  unconformity.    There  is  an 

absence  at  the  contact  of  those  very   black  glistening  hornblende 

schists  which  so   commonly  characterise  the  base  of  the  Keewatin 

where  it  is  in  contact  with  the  Laurentian  gneiss.    The  conglomerate 

is  a  much  more  voluminous  formation  on  the  north  side  of  Shoal  Lake, 

a  little  to  the  east  of  the  line  of  section,  than  on  Grassy  Lake.     A  similar 

conglomerate  occurs  in  an  analogous  position  on  the  opposite  side  of 

the  same  trough  on  the  shores  of  Kat-root  Bay,  Rainy  Lake. 

Rooks  on  Bad       ITeai*ly  all  the  bedded  rocks  across  the  bell  on  the  line  of  section,  so 

andLUUe    *^®far  as  can  be  ascertained  by  the  exposures  on  Bad  Vermilion  Lake, 

rtio  Lake.     Jj[^i\q  Turtle  Lake  and  the  portage  between  them,  are  more  or  less 

fissile,  soft,  green,  chloritic  and  hornblendic  schists,  quite  similar  to 

the  schists  which  form  the  paste  of  the  pebble  conglomerate  on  Grassy 

and  Shoal  lakes.    Farther  westwaixi,  altered  ti*aps  are  abundantly 

intercalated  with  these  fissile  schists  on  the  shores  of  Seine  Bay  and 

Swell  Bay.     On  the  shores  of  Little  Turtle  Lake,  at  the  naiTOWs,  where 

these  schists  are  much  mixed  with  Laurentian  gneiss,  they  appear  to 

have  been  altered  to  black,  glistening,  hard  honiblende  schists. 

Boss  of  The  chief  interest  attached  to  the  section  is  not,  however,  in  the 

imiptive  rocks. ,     ,  ,  '  ' 

bedded  formations  of  the  series,   but  in  the  irruptive  rocks  which 

occupy  a  boss-like  area  in  the  middle  of  the  belt,  and  cause  it  to  bulge 
out  on  either  side.  In  the  middle  of  the  belt  on  the  S.  \V.  side  of  Bad 
Vermilion  Lake,  there  is  exposed  a  distinct  boss  of  very  quartzose 
medium  grained  granite.  This  boss  is  roughly  cii-cular  or  heart- 
shaped,  its  greatest  diameter  being  about  three  miles  and  a-quarter. 
Verjr  quartzose  It  is  surrounded  on  all  sides  by  an  encircling  area  or  collar  of  very 
encireied  by  coai'sc-grained  saussuritc  gabbro,  in  which  the  felspathic  constitutent 
gaSbro.  ^  (anorthite)  predominates  greatly  over  the  pyroxenic  constituent 
(hypersthene  ?).  This  encircling  area  of  gabbro  is  of  varying  width, 
and  on  the  south-east  side  of  Bad  Vermilion  Lake,  or  to  the  east  of  the 
granite  boss,  it  forms  a  very  considerable  triangular  area  tapering  to 
.  the  eastwaixi.  The  evidence  establishing  the  relative  distribution  of 
the  granite  and  gabbro  is  very  clear,  the  continuous  rock  exposures  on 
the  shores  of  Bad  Vermilion  Lake  and  the  scarcely  less  satisfactory 
out-crops  on  the  river  of  the  same  name,  and  on  its  small  lake-like 
expansions,  permit  the  definition  of  the  granite  mass  encompassed  by 
gabbro  with  a  more  than  usual  degree  of  precision.  A  second  much 
smaller  area  of  granite  occure  to  the  south  of  this  collar  of  gabbi-o, 
between  it  and  the  green  schists  of  Seine  River.  The  mutual 
relations  of  those  two  rocks,  the  one  of  the  extreme  acid  type  and  the 
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Other  of  the  extreme  basic,  and  both  of  an  eminently  granular,  massive, 
non-foliated  sti-ucture,  are  most  interesting  and  suggestive.  They  do 
not  form  an  integral  part  of  the  Keewatin  series,  but  in  their  present 
distribution  seem  to  represent  the  truncation  of  an  immense  boss  which 
protruded  through  the  basal  portion  of  the  series.  The  simplest  expla-  ^^  AwhsBan 
nation  that  suggests  itself,  and  that  which  is  most  in  harmony  with  alP®^^*"**- 
the  facts  known  in  this  field,  is  that  this  area  of  massive  rocks  repre- 
sents the  roots  of  an  immense  volcano,  of  the  age  of  the  Keewatin 
rocks,  and  that  it  indicates  the  vent  through  which  have  been  extra- 
vasated  a  portion  of  the  volcanic  rocks  which  so  largely  enter  into  the 
composition  of  the  Keewatin  series.  In  this  view  two  very  distinct 
kinds  of  rock  must  have  come  from  the  same  vent,  the  basic  first  and 
the  acid  last.  The  gabbro  would  represent  the  plutonic  facies  of  the 
much  less  coarsely-grained  altered  ti*aps  (diabase  and  gabbro)  which 
are  so  abundant  in  the  lower  portion  of, the  Keewatin  series.  The  gra- 
nite would  similarly  represent  the  plutonic  facies  of  the  felsites,  felsitic 
schists,  and  felsitic  agglomerates  (altered  quartss-porphyries  and  their 
tuffs)  which  are  so  chai-acteristic,  in  this  region,  of  the  upper  portion  of 
the  same  series.  The  extravasation  of  basic  and  acid  rocks  in  this  fltitmSlSon. 
sequence  is  strikingly  in  harmony  with  the  conceptions  of  the  devel- 
opment of  the  Archaean  crust  to  which  all  the  other  facts  of  the  region 
point. 

Pbtbography  op  the  Keewatin  Series. 
Altered  Diabase  Trap. 

The  most  important  of  the  rocks  of  the  Keewatin,  and  those  which 
give  character  to  the  greater  part  of  the  series,  are  in  this  region,  as 
on  the  Lake  of  the  Woods,  the  bedded  traps  or  greenstones.  These 
rocks  are  in  all  cases  very  much  altered  from  the  original  condition  in 
which  they  existed  after  solidification  from  their  "molten  state.  The 
influences  which  have  been  at  work  in  bringing  about  this  alteration 
are  of  two  kinds,  viz. :  (1)  those  of  paramoi'phic  and  metasomatic  Two  prooessw 
metamorphism,  whereby  the  constituent  minerals  have  their  ^  era  ion. 
molecular  particles  re-arranged  physically,  or  their  atoms  re-aiTanged 
chemically,  so  as  to  arrive  at  a  state  of  maximum  stability  for  present 
noimal  conditions ;  and  (2)  those  of  dynamic  metamorphism,  whereby 
the  structure  of  the  rock  has  been  altered  by  an  actual  rending 
and  sundering  of  its  parts,  associated  with  the  development  of  new 
minerals  which  in  part  serve  ris  a  cement  between  the  broken  pieces- 
The  first  set  of  these  metamorphic  influences  is  found  to  have  affected 
all  these  old  traps.    The  second  set,  the  result  of  pressure,  is  found  to 
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gabbro. 
Distlnotion 
between. 


have  affected  only  part  of  them.  Where  the  pressure  metamorphism 
has  heen  at  work,  we  have,  therefore,  a  combination  of  both  sets  of 
influences.  The  rending  effects  of  pressure  appear  to  afford  the  most 
favorable  conditions  for  metasomatic  changes,  so  that  under  such  a  com- 
bination of  metamorphic  agencies,  the  alteration  from,  the  original  type 
is  often  so  extreme  that  it  is  not  possible  to  recognise  it  in  the  present 
form  of  the  I'ock,  and  it  can  only  be  inferred  by  analogy.  When  the 
rock  has  undergone  changes  of  a  purely  pai*amorphic  or  metasomatic 
character,  scarcely,  if  at  all,  affected  by  pressure,  it  is  usually  not  diffi- 
cult, with  a  knowledge  of  fresher  or  younger  rocks,  and  of  the  changes 
which  their  constituent  minerals  undergo,  to  arrive  at  a  clear  concep- 
tion of  its  original  fonn.  Thus,  among  the  altered  traps  of  the  Kee- 
watin  series  it  is  possible  to  detect  two  closely  allied  types  of  rocks 
from  which  the  present  greenstones  must  have  been  derived.  These 
are  diabase  and  gabbro.  In  their  fresh  forms  these  two  types  are,  as 
is  well  known,  distinguished  chiefly  by  their  structui'al  differences, 
together  with  an  incidental  foliated  condition  of  the  pyroxene  of  the 
gabbro  which  is  not  obsei'vable  in  the  diabase.  These  differences  are, 
in  the  nomenclature  of  Rosenbusch,*  briefly,  that  in  the  gabbro  both 
plagioclose  and  pp'oxene  are  of  synchronous  generation,  and  conse- 
quently of  allotriompi'phic  form,  and  the  structure  granular  as  in 
granites;  while  in  the  diabase,  the  plagioclase  is  of  earlier  generation 
than  the  pyroxene,  and  is  of  idiomorphic  form,  while  the  pyroxene  is 
allotriomorphic,  or  at  least  hypidiomorphic  ;  and  the  structure  of  the 
SstTnctionrMo  ^^^^  tends  to  the  porphyritic.  Now,  when  the  rock  has  been  subjected 
obUterSedby  *^  simple  paramorphic  or  metasomatic  changes,  even  to  an  extreme 
meSomatio  ^^  ^®g^®®>  these  sti'uctural  differences  are  not  obliterated,  although  the 
alteration.  felspars  may  be  entirely  changed  to  saussui'ite,  or  replaced  by  calcite 
and  quartz.  In  the  one  case,  the  characteristic  idiomoi-phic  form  of 
the  felspar  still  remains,  and  in  the  other  the  allotriomorphic.  Again, 
although  the  pyroxene  may  be  entirely  re-placed  by  its  paramoi-ph 
hornblende,  or  even  by  chlorite,  the  relations  in  form  of  the  secondaiy 
mineral  to  the  plagioclase,  depend  upon  the  original  conditions  of 
crystallization,  and  are  scarcely  less  distinct  than  in  the  case  of  the 
fresh  minerals.  So  far  as  obsei-vation  has  gone  on  the  bedded  ti^aps 
of  the  Keewatin  series  it  seems  to  be  a  general  rule  that  the  foliated 
pyroxene  of  the  rock  of  the  gabbro  type  has  been  more  resistant  to 
paramoi*phic  inci*oachment  than  has  the  augite  of  the  diabase.  A  large 
number  of  slides  have  been  examined,  and  in  nearly  every  case  where 
the  ophitic  or  diabase  structure  was  evident,  there  was  no  trace  of 
augite  remaining ;  while  in  the  hornblende  of  rocks  of  granular  struc- 
ture, cores  of  diallage  were  not  infrequently  observed. 

•  Mikro.  Phye.  der  Massig.  Gestein.  Stutlgart,  1886. 


Digitized  by 


Google 


LAW80N.]  PETROGRAPHY  OF  THE  KE^WATIN  SERIES.  59  F 

If  we  pass  now  to  those  rocks  in  which,  in  addition  to  paramoi'phicEffeetof 
and  metasomatic  changes,  there  are  evidences  of  crushing  and  stretch-  metumoiphitm.. 
ing,  where,  besides  the  breaking  and  sundering  of  the  crystals,  those 
changes  have  proceeded  much  more  actively  than  in  less  disturbed 
rocks,  the  difficulty  of  assigning  a  rock  to  a  particular  original  massive 
type,  or  of  asserting,  with  confidence,  that  it  ever  was  a  massive  rock 
crystallized  from  a  magma,  becomes  greater  and  increases  proportion- 
ately to  the  violence  of  the  crushing  action.  When  the  comminution 
of  the  rock  has  proceeded  so  far  that  the  original  structure  is  quite 
obliterated,  the  only  grounds  for  assorting  that  the  rock  is  an  altered 
trap  is  that  of  analogy  established  by  the  study  of  gradations  fi'om 
rocks  whose  structui-e  is  intact.  In  extreme  cases,  however,  the  aspect 
of  the  rock  under  the  microscope  is  undistiniruishable  from  that  of  un-  pj^onity  of 

•*•  °  distinguishmg 

doubted  clastic  rocks,  such  as  the  paste  of  certain  pebble  conglo- between 

.1  r,^.  1  1  .     onginally 

morales  and  volcanic    agglomerates.     This  paste  would  appear,  m  m^Bsive  and 
most  cases,  to  have  been  oriffinally  made  up  of  volcanic  debris  of  the  clastic  rooks 

.     .   1        .1.    X  x-T  X.        x,^  .    .      1  J.   1-  1.1.  1     when  both  have- 

same  material  as  that  constituting  the  original  diabase  or  gabbro  rocks  been  much 

with  which  they  are  associated.  This  compacted  debris  or  clastic  rock, 
having  been  subjected  to  the  same  conditions  of  paramoi-phic,  metaso- 
matic and  dynamic  metamorphism  as  the  massive  rock,  naturally  pre- 
sents much  the  same  aspect  as  the  massive  rock  whose  structure  has 
been  crushed  out  of  recognition. 

From  these  considerations  it  will  be  apparent  that  when  we  have 
reached  the  limit  of  alteration,  which  still  leaves  us  grounds  for  ascrib- 
ing to  a  rock  a  once  massive  condition,  we  come  upon  a  class  of  rocks 
between  these  and  certain  undoubtedly  clastic  rocks,  of  which  it  is  im- 
possible, at  present,  to  determine  the  original  condition.  The  altered 
traps  which  are  altered  only  by  paramorphic  and  metasomatic  agencies, 
without  the  intervention  of  pressure  sufficiently  great  to  produce 
crushing  effects,  do  not  appear  in  the  Keewatin  series  to  be  perceptibly 
schistose,  but  on  the  contrary,  to  have  an  eminently  massive  aspect. 
With  the  first  evidence  of  crushing,  however,  as  revealed  by  the  micro- 
scope, in  the  sundering  of  minerals,  etc.,  there  is  an  accompanying 
development  of  a  schistose  structure,  obsoi-vable  microscopically,  which 
becomes  more  and  more  pronounced  in  proportion  as  the  yielding  of 
tho  rock  to  pressure  has  been  great. 

The  green  rocks  of  palpably  clastic  origin,  other  than  agglomerates,  Defreesof 
appear  to  be  the  most  fissile  and  schistose  rocks  of  the  series.  Hence  we  ^  *^  ^"  ^' 
have  a  gradation  in  schistosity  from  massive ,  practically  uncrushed 
traps,  through  mpre  and  more  crushed  and  stretched  ti-aps  to  the  fissile 
condition  of  the  chloritic  schists  of  clastic  origin ;  those  of  medium 
degree  of  schistosity,  generally  speaking,  being  those  of  which  it  is 
impossible  to  say  that  they  were  originally  massive  or  clastic. 
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The  detailed  results  of  the  study  under  the  microscope  of  the 
altered  traps  of  the  Keewatin  series  are  given  in  more  or  less 
categorical  form.  The  statement  of  obsei-vations,  together  with  the 
localities,  will  sei"ve  as  a  record  to  which  reference  may  be  made  con- 
veniently in  a  more  comprehensive  treatment  of  the  geology  of  the 
region.  Those  schistose  rocks  which  resemble  traps,  but  whose  original 
character  as  such,  cannot,  on  account  of  their  extreme  alteration,  be 
certainly  determined,  are  considered  by  themselves. 
^SnTrom  ^^  *^®  shores  of  Swell  and  Seine  bays,  the  rocks  of  the  Keewatin 
toSefne^RmTr.  ®®^^  He  in  a  sharply  folded  synclinal  trough  flanked  on  either  side  by 
the  schists  of  the  Goutchiching.  A  section  from  the  Beai-'s  Passage  to 
the  mouth  of  the  Seine  Eiver  shows  this  Keewatin  trough  to  be  made 
up  very  largely  of  altered  traps,  massive  and  schistose,  and  various 
kinds  of  green  hornblende  and  chloritic  schists. 

A  number  of  the  traps  crossed  in  such  a  section,  as  observed  on  the 

shores  of  Swell  and  Seine  bays,  have  been  examined,  and  the  results  are 

given  first  as  representative  of  these  rocks  in   an   almost  complete 

section  across  the  Keewatin  trough. 

mii?eMt'**f  Section  No.  1604. — About  one  mile  east  of  Bear's  Passage,  Swell  Bay. 

Boar's  Passage.  Mottled  green  and  white,  massive,  crystalline  rock. 

Under  the  microscope  it  presents  the  characters  of  a  uralitic  saas- 
suritic  gabbro,  the  structure  being  granular  rather  than  ophitic.  The 
felspar  is  almost  entirely  altered  to  zoisite  and  the  pyroxenic  con- 
stituent to  a  pale  green  hornblende,  both  fibrous  and  compact,  the 
latter  being  frequently  twinned  according  to  the  common  law  ( c»P~ob). 
Leucoxene  in  irregular  brownish-grey  grains  is  the  only  other  pi-o- 
minent  mineral  present. 

Section  No.  1606.— Half  a  mile  north  of  last  locality,  Swell   Bay. 

Greenish-grey  massive  rock  of  rather  fine  texture.     It  has  a  much 

smaller  proportion  of  felspar  tlian  the  last,  and  is  made  up  chiefly  of 

hornblende,  in  ragged,  sheet-like  or  fibrous  masses,  with  epidote  in 

stout  columnar,  colorless  crystals  and  in  aggregates  of  grains.    A  little 

chlorite,  leucoxene,  magnetite  and  secondary  quartz  are  also  present. 

Secondary        The  Compact  hornblende  of  this  section  occasionally  appears  in  sharply 

hSinbitSd?*  °^  defined  crystals,  with  a  fringe  of  fibrous  hornblende  of  apparently  the 

«cr>-»tai8.  gajjjQ  optical  orientation  as  the  nuclear  crystal,  the  appearance  being 

much  the  same  as  that  figured  by  Becke.*    The  sharp  line  between 

the  compact  hornblende  and  the  fibrous  margin  of  the  same  orientation 

sometimes  observed  recalls  the  secondary  enlargment  of  hornblende  as 

described  by  Van  Hise.f    The  original  augite  of  th^  rock  appeara  to 

*  EruptiTgest.  aus  'der  Gneissformation  des  NiederMterreiobisohen,  Waldviertels.  Min.  and 
Petrog.  Milt,  tod  G.  Tsohermak,  1883,  p.  159,  fig.  6. 
t  Am.  Jour.  Sci.  Sept.,  1885. 
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have  been  changed  within  its  own  limits  to  compact  hornblende  which 
has  become  enlarged  by  a  fibrous  margin  subsequently.  The  only  in- 
dication of  the  original  augite  now  remaining  is  the  pale  color  of  the 
central  portions  of  the  hornblende.  The  fibi*ous  green  hornblende  is 
occasionally  seen  to  be  developed  along  the  cleavage  of  the  compact 
lighter  colored  mineral.  The  aspect  of  these  enlarged  hornblendes  is 
shewn  in  Pig.  1  drawn  with  camera  lucida  from  section  of  an  altered 
diabase  (734)  from  south  side  of  Grassy  Island,  which  is  here  not 
further  described. 


Fig.  1.  —  Crystal  of  compact  hornblende  with  light  colored  central  portion, 
secondarily  enlarged  by  fringe  of  columnar  or  fibrous,  deep  colored^ hornblende 
of  the  same,  or  approximately  the  same,  optical  orientation  as  the  central 
crystal    From  altered  diabase  of  south  side  of  Grassy  Island,   x  18. 

Section  No.  1607. — One  mile  and  three-quarters  east  of  the  Bear's 
Passage,  Swell  Bay.  It  is  more  chloritic  than  1606,  and  contains  much 
more  magnetite.  Epidote,  zoisite  and  leucoxene  are  common  through- 
out the  section. 

Section  No.  1610. — ^Two  miles  and  a-half  east  of  the  Bear's  Passage.  Two  and  a-haif 
Light,  mottled  green,  granular,  uralitic,  saussurite  gabbro.   The  plagio-  Bear's  PasBace. 
clase  is  cloudy  with  decomposition   products  and  is  partly  altered  to 
saussurite.    The  twinning  traces  are  not  altogether  obliterated,  and 
twins  of  both  the  albite  and  baveno  types  are  observable.  A  large  part 
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of  the  hornblende  is  fibrous,  though  mostly  compact,  there  being  no 
pyroxenic  mineral  left  unchanged.  Pleochroic  chlorite,  in  pale-green 
colors,  colorless  epidote,  leucoxene  with  cleavage  traces  of  the  titanic 
iron  still  remaining,  and  magnetite  are  present,  besides  garnet  in 
rounded  colorless  isotropic  grains  full  of  inclusions. 

N.  B.  corner  of  Section  No.  1614. — North-east  corner  of  Swell  Bay.  Moderately 
ay.  coarse  greenish-gi*ey  crystalline  rock.  Under  the  lens  or  low  power 
of  the  microscope  it  exhibits  a  "flaser,"  or  squeezed  and  pulled 
arrangement  of  the  component  minerals.  The  plagioclase  is  in  long, 
.  lath-shaped  crystals  and  is  usually  cloudy  with  decomposition  pi*oduct6. 
The  twinning  structure  is  obliterated  in  some  cases,  but  quite  distinct 
in  others.  The  hornblende  is  partially  replaced  by  chlorite  and  cal- 
cite.  Besides  these,  quartz  and  epidote  are  present  in  considerable 
quantities.  Both  quai*tz  and  calcite  occur  in  mosaics  of  small  inter- 
locking grains,  the  mosaic  areas  having  a  parallel  arrangement.  The 
chlorite  often  appears  as  a  base  in  which  are  imbedded  grains  of  calcite 
and  epidote.  Leucoxene,  with  opaque  nuclei  of  titanic  iron  is  abund- 
ant. Associated  with  leucoxene,  and  apparently  of  the  same  secondary 
origin,  are  small  double- wedge  shaped  crystals  of  titanite. 

•i'woii  bS"  ^^  Section  No.  1618. — South-east  corner  of  Swell  Bay.  Light  greenish- 
grey,  rather  finely  crystalline  rock.  Under  the  microscope  it  presents 
the  chai^acters  of  a  ui^alitic  diabase.  The  felspar  is  represented  only  by 
saussurite,  of  which  zoisite  is  the  most  abundant  constituent.  The  horn- 
blende appears  in  section  in  ragged  plates.  Pleochroic  chlorite,  cal- 
cite in  occasional  large  grains,  quartz  and  leucoxene,  with  sometimes 
an  opaque  nucleus,  are  the  less  prominent  minerals. 

a.'8horeSw6U  Section  No.  1621.— South  shore  Swell  Bay,  near  east  end.  Eudely 
schistose,  green  uralitic  diabase.  The  plagioclase  is  in  fresh  crystals 
lath-shaped  and  twinned.  The  augite  is  still  left  in  a  fresh  condition, 
and  is  seen  in  hypidiomorphic  and  allotriomoi'phic  grains,  occasionally 
shewing  polysomatic  structure.  The  felspar  contains  inclusions  of 
acicular  actinolite,  besides  a  number  of  stout  little  bodies  of  high  re- 
fractive index.  The  secondaiy  minerals  are  :  hornblende  and  chlorite 
as  alteration  products  of  the  augite,  which  is  often  entirely  replaced  by 
them;  quartz  in  mosaics,  with  an  occasional  grain  of  calcite ;  calcite  in 
large  single  grains  and  in  separate  mosaics  like  the  quartz;  and 
leucoxene  in  large  grains.  Shreds  of  fibrous  hornblende  or  actinolito 
derived  from  the  augite  are  observed  to  have  been  developed  within 
the  substance  of  the  fresh  plagioclase,  and  along  its  lino  of  contact 
with  the  augite. 

Section  No.  1622. — Half  a  mile  west  of  last.  Fine-grained  green 
rock,  made  up  of  fresh  plagioclase,  in  which  both  the  albite  and  baveno 
twinning  laws  are  observed,  fibrous  hornblende,  epidote  in  large  yellow 
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crystals,  qnartz  in  mosaics,  large  gi*ains  of  leucoxene  with  cleavage 
traces,  and  a  little  calcite  and  ii'on  oxide.  The  leucoxene  is  frequently 
faulted  or  crumpled  by  pressure,  and  chlorite  hus  been  developed  along 
the  cleavage  lines.  The  felspar  is  also  occasionally  bent  and  bi*oken, 
and  the  cracks  filled  with  a  cement  of  secondary  hornblende  and 
chlorite. 

Section  No.  1625. — South  side  of  Swell  Bay.  A  massive  green  schist,  s.  shore  SweU 
Under  the  microscope  it  has  the  structure  of  a  porphyritic  diabase, 
much  altered.    In  a  fine-grained  ground  mass  of  felspar,  epidote  and 
chlorite  are  imbedded  large  lath-shaped  crystals  of  felspar  which  often 


Fig.  2. — Section  of  altered  diabase  from  Swell  Bay,  Bainy  Lake,  shewing  bent, 
broken  and  sundered  crystals  of  plagioclase  (p),  the  cracks  being 
filled  with  chlorite  (ch).  x  44. 

shew  pressure  or  rending  effects  very  markedly,  the  crystals  being 
torn  apart  and  the  ci*acks  filled  with  chlorite  (Fig.  2).  Quartz  occurs  in 
mosaics  with  which  are  associated  octahedra  of  secondary  magnetite, 
some  of  which  are  suri*ounded  by  rims  of  hornblende.  Calcite  is  pre- 
sent sometimes  as  a  pseudomorph  after  the  porphyritic  felspar,  but 
oftener  in  irregularly  scattered  grains.  Leucoxene  is  abundant,  often 
with  chlorite  deposited  along  the  cleavage  ci*acks  of  the  original 
titanic  iron,  giving  rise  to  a  beautiful  series  of  bars  of  alternating  grey 
and  bright  green  in  ordinaiy  light,  or  grey  and  black  in  polarized  light 
between  crossed  nicols. 

Section  No.  57. — Four  miles  east  of  Little  Bocky  Nan-ows,  north  Seine  Bay. 
shore,  Seine  Bay.  A  iiralitic  diabase,  composed  of  an  aggregate  of  lath- 
shaped  crystals  of  plagioclase  and  gi*een  ui*alitic  hornblende,  the  latter 
greatly  predominating.  The  felspar  is  largely  decomposed  and  is  re- 
placed in  part  by  epidote.  Numei*ou8  isolated  grains  of  clear  quartz 
are  scattered  through  the  section. 
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Section  No.  59. — Six  miles  and  a  half  east  of  Little  Eocky  Nar- 
rows, north  shore  of  Seine  Bay.  A  porphyi'itic  m*alitic  diabase  in  which 
the  ground  mass  is  an  aggregate  of  fresh  lath-shaped  pfagioclase  and 
hornblende.  In  this  are  imbedded  lai'ge  crystals  of  plagioclase,  which 
are  partially  replaced  by  epidote  and  zoisite.  Needles  of  apatite  occur 
in  the  felspar.  Numerous  anastomosing  veins  of  epidote  traverse  the 
section,  throughout  which  are  also  scattered  in  spai*ing  quantities 
calcite  and  chlorite. 
Rock  at  mouth  Section  No.  2101. — Seine  Eiver  neai'  the  mouth.  A  medium  textured 
massive  gi-cien  rock.  Original  character  scarcely  determinable  but  pre- 
sents the  aspect  of  a  much  altered  porphyi*itic  trap.  It  is  made  up  of 
a  rather  non-descript  aggregate  of  plagioclase,  chlorite,  epidote,  quartz 
in  lenses  with  granular  margins,  leucoxene  with  opaque  nuclei  and 
calcite.  In  this  base  are  imbedded  large  cloudy  ciystals  of  felspar. 
PorohFTitio  Section  No.  60. — Base  of  Keewatin  series,  Bleak  Bay,  north  side.    A 

of  Keewj^     massive  green  I'ock  of  fine-grained  texture  with  occasional  porphyritic 
Bay.  '  crystals  of  plagioclase.    Under  the  mici*oscope  it  presents  the  aspect 

of  an  altered  diabase.  The  plagioclase  is  in  large,  rather  stout,  crystals, 
sometimes  in  idiomorphic  development,  but  more  frequently  hypidio- 
moi'phic.  The  augite  occurs  in  hypidiomorphic  crystals  almost 
entirely  altered  to  hornblende  and  chlorite.  Secondary  hornblende 
chlorite  and  epidote  have  been  developed  veiy  extensively  along  cleav- 
ages and  cracks  of  the  fresh  plagioclase.  The  accessory  minerals  are 
apatite  and  magnetite,  both  well  crystallized  and  the  latter  observed, 
in  some  cases,  enclosing  the  foi*mer. 

The  belt  of  the  Keewatin  rocks,  which  may  be  seen  in  section  between 
the  Bear's  Passage  and  the  Seine  Biver,  continues  westward  across 
Bainy  Lake.  A  few  more  characteristic  specimens  of  the  altered  ti*aps 
from  this  portion  of  the  belt  have  been  examined. 
Berry  iBiand.  Section  No.  1537. — ^North  side  of  Berry  Island,  Bainy  Lake.  A 
medium  textured,  green,  altered  diabase  with  i*oughly  schistose  struc- 
tm*e,  made  up  of  cloudy,  lath-shaped  plagioclase  and  irregular  but 
generally  elongated  crystals  of  hoi*nblende  of  a  rather  pale-green  color, 
quai'tz,  with  inclusions  of  small  colorless  mici-olites  and  epidote  are 
plentiful,  the  latter  most  frequently  occurring  in  the  hornblende. 

Section  No.  ^538. — ^Noi-th  side  of  Berry  Island,  half  a  mile  east  of 
last  locality.  A  fine-textured  massive  green  uralitic  diabase.  The 
diabase  structure  is  well  preserved.  Plagioclase  in  cloudy,  slender, 
well  defined,  lath-shaped  crystals  is  imbedded  in  broad  plates  of  horn- 
blende which  is  partly  altered  to  chlorite.  Considerable  calcite, 
secondary  quartz,  in  mosaics,  and  some  leucoxene  ai*e  present. 

Section  No,  1539. — ^Eastern  extremity  of  Berry  Island.  Finely 
mottled  green  and  white  uralitic  diabase,  in  which  the  characteristic 
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diabase  structure  is  loss  perfectly  preserved  than  in  the  last.  The  rock 
is  made  up  of  cloudy  plagloclase  in  rather  stout  lath-shaped  crystals ; 
hornblende,  in  allotriomoi-phic  development ;  leucoxene,  with  cleavage 
traces  of  original  titanic  iron;  and  a  considerable  amount  of  quartz. 

Section  No.  1549. — South  side  of  Berry  Island.  A  medium-grained 
dark-green  altered  trap  which  in  structuie  partakes  partly  of  the 
character  of  a  diabase  and  partly  that  of  a  gabbix).  The  felspar  appears 
in  lath-shaped  crystals,  and  in  broad  irregular  tabular  masses  largely 
replaced  by  calcite,  quartz,  epidoto  and  kaolin.  The  hornblende  also 
occui*s  in  elongated  prisms  and  in  broad  masses  of  irregular  shape, 
giving  the  section,  on  the  whole,  a  t^ranular  aspect. 

Section  No.  709.— South  side  of  Eat-root  Bay,  Eainy    Lake,     -^.j^k^wuth 
greenish-grey  crystalline  rock  of  medium  texture  with  a  rude  ill-de-  Bay. 
fined  schistose  structure.     Under  the  microscope,  the  structure  is  seen 
to  have  been  much  affected  by  pressure  and  stretching.    The  horn- 


Fig.  3.— Section  of  altered  diabase  from  Rat-root  Bay,  Rainy  Lake,  shewing 
stretching  efiects  as  evidenced  by  sundered  crystal  of  apatite,  x  120. 
a,  a,  0.  Apatite^same  individual. 

/u  Secondary  hornblende— various  individuals. 
p,  Plagioclase. 
/.  Leucoxena 
e,  Epidote. 

blende  mostly  presents  a  veiy  ragged  aspect  and  is  torn  asunder  with 
secondaiy  hornblende  developed  in  the  cracks.  In  this  torn  and  parted 
condition  it  seems  to  have  been  very  liable  to  alter  to  biotite  which 
accompanies  it  in  considerable  quantities.  The  plagioclase  is  occasion- 
ally seen  in  long  lath-shaped  crystals,  but  for  the  most  part,  the  diabase 
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structure  of  the  rock  has  been  obliterated  by  the  crushing  and  stretch- 
ing to  which  it  has  been  subjected.  The  felspar  is  seen  to  have  been 
broken,  and  the  smaller  fragments,  together  with  decomposition  pro- 
ducts, such  as  calcite,  epidote,  quartz  and  albite,  form  a  base  in  which 


Fig.  4.— Stretched  and  sundered  cryetal  of  hornblende,  with  shreds  of  second- 
arily developed  hornblende,  some  leucoxene  and  grains  of  titanic  ircMi, 
in  altered  diabase  from  Rat-root  Bay,  Rainy  Lake,  x  44. 


North  of  Bkiek 
Point. 


Book  OD  idand 
df  Rocky  Isl^t 
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the  larger  felspars  and  the  more  resistant  hornblendes  appear  to  be 
imbedded.  Apatite  occurs  as  an  original  constituent,  and  shews  very 
well  the  sundering  process  which  the  rock  has  undergone.  Magnetite 
is  present  as  an  associate  of  the  hornblende,  and  quartz  in  mosaics  and 
titanic  iron  with  leucoxene  are  abundant. 

Another  folded  trough  of  the  Keewatin  rocks,  flanked  also  on  either 
side  by  the  schists  of  the  Coutchiching  series,  is  well  exposed  in  section 
on  the  shores  of  Eocky  Islet  Bay.  The  results  of  the  examination  of 
the  altered  traps  of  this  belt  is  now  given. 

Section  No.  1493. — Island  three-eights  of  a  mile  north  of  Back  Point.' 
A  coarse-grained,  mottled,  *dark-gi'een  and  yellowish -white,  schistose 
altered  trap.  Under  the  microscope  it  is  made  up  of  large  individuals 
of  plagioclase  in  hypidiomopphic  development,  beautifully  striated, 
and  compact  green  hornblende,  intei'stitial  and  enveloping  the  felspar. 

Section  No.  1494.  Half  a  mile  north  of  Back  Point.  Dark-green, 
flne-gi*ained,  altered  diabase  made  up  in  thin  sections  of  plagioclase  in 
unusually  long  lath-shaped  crystals,  and  hornblende  in  broad  plates- 
The  plagioclase  is  often  broken ;  anc:  fragments  of  plagioclase,  original 
or  secondary,  quartz,  epidote  and  calcite,  make  up  a  flne-grained 
secondary  base. 

Section  No.  1499.  Small  island  on  west  side  of  Eocky  Islet  Bay.  A 
coai'se-grained  roc*  of  granitic  aspect,  composed  of  lilac-colored  felspar, 
yellow  in  patches  from  the  presence  of  epidote,  and  a  green  pyroxenic 
mineral,  largely  changed  to  micaceous  chlorite.  Under  the  microscope 
the  plagioclase  appears  in  broad  plates,  sometimes  quite  fresh,  but 
nisually  decomposed  and  altered  to  epidote  and  kaolin.  The  pyroxene 
is  rhombic  and  slightly  pleochroic.    When  it  has  escaped  alteration  to 
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chlorite,  it  must  be  regai*ded  as  bronzite  or  enstatito.    Magnetite  is 
present  in  sparing  quantity. 

Section  No.  1500.  West  side  of  Eocky  Islet  Bay.  A  medium- Wgtwde 
grained,  mottled,  freenish-grey  rock  with  foliated  structure.  Under  Islet  Bay. 
the  microscope  it  has  the  character  of  an  altered  gabbro,  being  made 
up  of  a  granular  aggregate  of  non-pleochroic  foliated  pyroxene,  with 
an  extinction  of  over  30^  (dialla^e)  and  plagioclase.  The  fresh  diallage 
is  not  abundant,  and  it  is  always  partially  altered  to  hornblende  and 
chlorite,  while  there  is  an  abundance  of  hornblende  which,  although  it 
shews  no  cores  of  diallage,  is  doubtless  paramorphic  after  that  mineral. 
The  felspar  is  very  largely  altered  to  zoisite,  which  appears  in  large 
patches  with  rounded  areas  of  unchanged  felspar  included  in  it.  Epidote 
is  also  an  alteration  pi*oduct  of  the  felspar,  but  it  is  very  much  iBss 
abundant  than  the  zoisite. 

The  following  three  specimens  were  taken  from  the  same  mass  of  Jj^^^J^^^ 
bedded  trap  at  the  north  end  of  Hocky  Islet  Bay.    No.  1503 A  is  from  Rooky  laiet  Bay 
the  middle  of  the  bed,  1503C  from  its  contact  with  adjoining  schists, 
and  1503B  from  a  point  intermediate  between  these. 

Section  No.  1503  A.  A  mottled  green  and  white  diorite-like  rock  of  Middle  of  bed. 
medium  texture  and  granular  structure.  In  this  section  it  appears  as 
an  altered  gabbi*o  made  up  of  a  granular  aggregate  of  diallage,  with 
paramorphic  hornblende  and  plagioclase,  with  a  considerable  amount 
of  epidote.  The  diallage  is  in  large  plates  of  grey  color,  showing  very 
distinctly  the  Mual  parting  parallel  to  ooPob  upon  which  the  extinction 
angle  is  25®  and  upward.  It  is  altered  to  green  compact  hornblende 
on  its  borders,  and  irregularly  shaped  plates  occur,  made  up  entirely  of 
the  hornblende  which,  however,  is  light-green  to  almost  colorless  in 
the  centre,  and  deep  gi*een  towards  the  periphery.  In  both  diallage 
and  hoi*nblende,  minute  inclusions  occur,  arranged  parallel  to  the  part- 
ing of  the  one  and  the  cleavage  of  the  other.  The  plagioclase  is  cloudy 
with  kaolin,  epidote  and  zoisite.  A  little  biotite,  is  also  observable  in 
the  section. 

Section  No.  1503B.  Finer  grained  and  darker  colored  than  -A..  Jj*«™^*« 
Under  the  microscope  it  resembles  A,  but  there  is  no  dialllEige  left,  that 
mineral  having  been  entirely  changed  to  hornblende,  which  is  fre- 
quently dusty,  with  grains  of  magnetite,  usually  heaped  together  in  the 
centre  of  the  crystal,  but  occasionally  in  distinct  octohedra.  Some  of 
the  plagioclase  is  almost  opaque  with  decomposition  products,  amt>ng 
which  epidote  is  pix)minent ;  while  other  crystals  are  clear  and  glassy, 
and  abound  in  inclusions  of  straight  colorless  microlites. 

Section  No.  1503G  A  little  finer  grained  than  B,  but  more  distinctly  Edge  of  bed. 
crystalline  and  glistening  and  of  a  darker  color.     The  rock  is  a  granu- 
lar aggregate  of  hornblende  and  plagioclase,  together  with  small  quan- 
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titles  of  quartz,  opidote  and   magnetite.    The  hornblende,  in  some 
basal  sections,  is  seen  to  have  the  outline  of  a  perfect  prism. 

Section  1519B.  Eice  Bay  Narrows,  west  side.  Medium  textured, 
mottled  white  and  black  altered  gabbro,  composed  of  a  granular  aggre- 
gate of  plagioclase,  honiblende  and  biotite,  with  some  non-striated 
felspar.  The  plagioclase  is  for  the  most  part  fresh,  being  only  occa- 
sionally cloudy  with  decomposition  products.  The  hornblende  is  not  so 
abundant  as  the  plagioclase,  and  the  biotite  which  accompanies  it  is 
apparently  secondarily  derived  from  it.  In  the  case  of  some  of  the 
hornblende  crystals,  undoubted  pyroxene  can  be  detected,  with  brilliant 
polarization  colors  and  high  extinction  angle.  A  few  crystals  of  apa- 
tite occur  in  the  hornblende. 

SeQtion  No.  1561.  Island  at  the  north  end  of  the  Bear's  Passage, 
Rainy  Lake.  A  medium  textured  mottled  black  and  white  altered 
trap  composed  of  a  gi*anular  aggregate  of  plagioclase '  honiblende 
and  titanic  iron  with  rims  of  leucoxene.  The  felspar  is  rather 
decomposed,  giving  rise  to  quartz  and  epidote.  It  occasionally  occui-a 
in  lath-shaped  crystals,  but  for  the  most  part,  both  the  felspar  and 
hornblende  are  allotriomorphic  and  the  structure  granular,  inclining  to 
the  gabbro  rather  than  to  the  diabase  type.  This  ti*ap  rock  holds 
included  in  it  angular  fragments  of  an  older  rock  of  finer  texture  and 
greener  color.  A  section  No.  1561 A  of  one  of  these  inclusions  shews 
it  to  be  made  up  of  a  felt  work  of  hornblende,  with  considerable  quartz, 
and  a  little  plagioclase  chlorite,  epidote  and  leucoxene  with  opaque 
nuclei.  The  rock  affoixis  little  indication  of  its  original  structure  or 
mineral  composition. 

Section  1601  A.  West  side  of  Redgut  Bay;  north  of  the  Bear's  Pas- 
sage. A  medium  textured,  black-green,  massive,  crystalline  rock,  made 
up  of  a  granular  aggregate  of  compact  green  hornblende  in  large  irre- 
gulai*  plates,  with  a  little  veiy  cloudy  interstitial  felspar,  some  watei^ 
clear  quartz,  and  fresh  non-striated  felspar.  A  little  epidote  is  asso- 
ciated with  the  cloudy  felspar. 

Section  No.  1601B.  Same  locality  as  last,  and  apparently  only  a 
difTerent  facies  of  the  same  rock,  being  gi*eyer  in  color,  and  more 
quartzose  and  epidotic.  The  hornblende  is  largely  altered  to  epidote, 
and  the  quartz  occurs  in  mosaics  of  large  grains.  Grey  leucoxene 
with  opaque  nuclei  is  the  only  other  mineral. 

Section  No.  763.  Squall  Point,  Rainy  Lake.  A  coarse  textured 
uralitic  diabase  included  in  gneiss.  Under  the  mioroecope,  the  horn- 
blende is  in  large  compact  masses,  with  very  frequently  a  pale  green, 
alniost  colorless  central  portion,  indicating  the  earlier  fonn  of  the 
mineral  as  augite,  and  indeed  in  some  cases  traces  of  the  augite  itself 
appear  still  to  remain.    Epidote  and  magnetite  are  associated  with  the 


Digitized  by 


Google 


lAwaoN.]  PETROQRAPHT  OF  THE  KEEWATIN  SERIES.  69  F 

hornblende.  Plagioclase  is  in  rather  stout  lath-shaped  crystals,  some- 
what cloady,  bat  with  twinning  structaro  well  defined ;  apatite  and 
quartz  are  present  in  sparing  quantities. 

The  following  six  specimens  were  taken  from  the  Keewatin  belt,  as 
exposed  on  the  shores  of  Manitou  Lake : 

Section  No.  1139.  West  side  of  Manitou  Lake,  opposite  Snare  Bay.  J^^^g^^«» 
A  mottled  green  and  white,  altered  gabbrojof  medium  texture.  Seen  Bay. 
under  the  microscope,  to  be  made  up  of  a  granular  aggregate  of  diallage 
and  felspar,  the  latter  being  almost  completely  changed  to  a  dense, 
cloudy,  grey  mass  which,  between  crossed  nicols  appears  as  zoisite. 
The  diallage  is  partially  altered  to  horablerde.  The  only  other  mineral 
to  be  noted  is  leucoxenc.  Pressure  effects  are  observable  only  to  a 
very  slight  extent. 

Section  No.  1088. — Manitou  Lake,  east  side,  about  a  mile  and  one- e.  side  Manitou 
half  north-east  of  Snare  Portage.  A  much  altered  diabase.  The^*^®* 
augite  is  represented  now  only  by  chlorite,  having  fii*st  pix)bably  passed 
through  the  uralitic  stage.  The  plagioclase  is  nearly  all  replaced  by 
calcito  and  chlorite,  its  long  lath-shaped  form  being,  in  most  cases,  all 
that  is  left  to  determine  the  character  of  the  original  mineral.  There 
is  a  good  deal  of  quartz  present,  some  of  which  holds  needles  of  apatite 
as  inclusions.  Leucoxene  occurs  in  largo  patches,  with  black  opaque 
grains  scattered  thi'ough  it,  and  shows  pressure  eifocts  in  being  torn 
asunder.     A  little  pyrite  in  cubes  is  also  present. 

Section  No.  1105. — ^West  side  of  Peep  Bay,  Manitou  Lake.  A  rudely  p^^pg^^ 
schistose  green  rock,  apparently  a  very  much  crushed  and  altered  M«»itou  Lake, 
•diabase.  It  is  made  up  of  fragments  of  plagioclase  and  quartz,  im- 
bedded in  a  base  which  is  largely  made  up  of  chlorite  and  calcite,  the 
former  of  which  shews  a  tendency  to  a  parallel  linear  arrangement 
•which  determines  the  schistosity.  Both  chlorite  and  calcite  fill  the 
iiitei*stices  between  the  dislocated  felspars,  and  many  of  the  latter  are 
wholly  or  partially  replaced  by  secondary  quartz,  calcite  and  chlorite. 
Although  the  original  structure  of  the  rock  is  obliterated,  it  appeara 
altogether  probable,  from  the  frequent  idiomorphic  lath-shaped 
character  of  the  plagioclase  or  its  pseudomorph,  that  the  I'ock  was 
originally  a  diabase. 

Section  No.  1106.  West  side  of  Peep  Bay,  Manitou  Lake,  half  a  mile 
north  of  last.  A  light  greenish-gi'ey,  somewhat  mottled,  finely  crystal- 
line altered  diabase.  Under  the  microscope  the  rock  shews  abundant 
•evidence  of  crushing  and  stretching.  The  stout,  lath-shaped  crystals 
of  plagioclase,  which  are  quite  fresh,  are  frequently  broken  and  parted, 
the  cracks  being  filled  in  with  chlorite,  calcite,  epidote  and  quartz. 
TFitanic  iron,  with  associated  leucoxene,  is  abundant,  and  is,  like  the  fel- 
spar, frequently  sundered.    Irregular  masses  of  chlorite  appear  to  be 
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all  that  is  left  to  represent  th^  augite.  The  lath-shaped  felspars  are 
suiTOunded  by  the  chlorite  as  they  are  by  augite  in  fresh  diabase.  In 
between  these  masses  of  chlorite,  crystals  of  felspai*  and  grains  of 
titanic  iron,  there  is  a  base  made  up  of  a  mixtoi'e  of  grains  of  chlorite, 
epidote,  quartz,  calcite  and  magnetite. 


Fig.  5.— Stretched  leucoxene  in  altered  diabase  from  Peep  Bay,  Manitoa 

Lake,  x  44. 


Fig.  6.- 


-Shattered  crystal  of  plagioclase  in  altered  diabase  from  Peep  Bay, 
Manitou  Lake,  x  44. 


E.8idoManitou     Scction  No.  1123. — Manitou  Lake,  east  side,  opposite  Peep  Bay. 

Poep*BlIy.**"^*  Greenish-gi-ey,  roughly  schistose  altered  trap  with  an  unctuous  feel  on 
cleavage  surfaces.  Under  the  microscope  it  presents  the  appearance 
of  a  very  much  crushed  rock.  The  most  prominent  constituent  is  a 
comparatively  fresh  plagioclase,  which  is  nearly  always  broken  and 
appeal's,  in  some  instances,  to  have  been  pulverized  to  a  granular  ma?* 
which  probably,  in  a  partially  recrystallized  form,  mingles  with  chlorite 
and  calcite,  to  form  a  secondary  ground  mass  analogous  to  the  "  Mor^^^ 
siruciur  "  of  Tornebohm.     The  augite  is  represented  only  by  chlorite- 
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Apatite  and  titanic  iron  with  leucoxone  are  present,  but  not  abundant. 
The  structure  of  the  rock  is  almost  obliterated,  but  it  is  probably  only 
a  cataclastic  diabase.  A  section  (1126)  of  a  similar  rock  from  near 
the  same  locality  as  last,  which  diffei's  from  it  chiefly  in  the  presence 
of  biotite,  is  illustrated  in  Fig.  7,  where  the  tearing  apart  of  the  fel- 
spars is  well  shewn. 


Fig.  7.— Section  of  much  altered  rock  from  east  side  of  Manitou  Lake,  shewing 
sundering  of  felspar  crystals,  x  44. 
/.  Felspar,  mostly  torn  into  several  pieces. 
ch.  Chlorite. 
b.  Biotite. 
/.  Leucoxene. 
gr.  Ground-mass,  crushed  felspar,  quartz,  calcite,  chlorite  and  muscovite. 

Section  No.  1117. — ^West  side  of  Manitou  Lake,  two  miles  north-east  w.  tide 
of  Paddle  Portage.  A  fine  textured,  green,  altered  diabase,  which  shews 
under  the  microscope  the  typical  diabase  structure.  Small  lath-shaped 
crystals  of  quite  fresh  plagioclase,  occasionally  bent,  but  never  broken, 
.  are  surrounded  by  hornblende  which  is  partially  altered  to  chlorite. 
Associated  with  chlorite  are  opidote,  calcite,  and  pyrite  in  cubes. 

The  following  five  specimens  are  taken  from  exposures  of  the  same 
belt  as  exposed  much  farther  to  the  east  on  the  shores  of  Crow  Lake, 
Pipestone  Lake  and  Kishkuiena  Lake. 

Section  No.  25.  — Extremity  of  point  on  Crow  Lake,  half  way  be- 
tween Crow  and  Wade  portages.  Uralitic  diabase  porphyrite  (?) 
shewing  a  fine-grained  ground  mass  of  calcite,  epidote,  chlorite,  horn- 
blende, quartz  and   leucoxene,    in  which  are  imbedded  large,  rather 
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8.  W.  side  stout,  lath-shaped  crystals  of  plagioclase  which  are  often  partially  re- 
placed by  calcite.  These  felspara  are  often  lorn  asunder,  and  the  inter- 
vening cracks  filled  with  chlorite.  The  felspars  are  also  frequently- 
surrounded  by  a  deep  fringe  of  chlorite,  which  is  bright  green  and 
slightly  pleochmc  in  oi-dinary  light,  and  deep  olive  green  to  opaque 
between  crossed  nicols.  The  fibres  or  scales  of  the  chlorite  are  observed 
to  stand  perpendicular  to  the  contours  of  the  felspai*.  Hoi-nblende  in 
large  porphyritic  crystals,  frequently  twinned,  is  as  plentiful  as  the 
felspar. 

fi.  shore  Section  No.  108. — South  shore  of  Crow  Lake  opposite  Patch  Island. 

^  *'  A  coarse  greenish-grey  rock,  with  yellowish-white  weathering,  appears 
under  the  microscope  as  a  uralitic  saussurite  gabbro,  made  up  of  a  granu- 
lar aggregate  of  hornblende  and  saussurite,  the  former  predominating 
and  frequently  twinned.  There  is  present  also  considerable  grey  leu- 
coxene,  with  sometimes  an  opaque  nucleus  of  titanic  iron,  secondary- 
quartz  enclosing  needles  of  actinolite  and  chlorite  in  veinules.  The 
saussurite  is  chiefly  made  up  of  bright  blue  polarizing  zoisite. 

Near  Shanty         Section  No.  145. — Bay  west  of  Shanty  Point,  Crow  Lake.  A  medium 

lSJJ;  ^  textured  altered  diabase  of  mottled  aspect,  due  to  intermixture  of 
greenish-grey  chloritic  mineral  and  greenish-yellow  felspar.  Under 
the  microscope,  the  plagioclase  is  in  well  defined  lath-shaped  crystals, 
veiy  largely  changed  to  saussurit«^,  which  renders  it  cloudy  almost  to 
opaoity.  Interstitial  hornblende  altered,  for  the  most  part,  to  chlorite, 
and  grains  of  leucoxone  make  up  the  rest  of  the  section. 

N.w.side  Section  No.  306. — Island  off  the  north-west  side  of  Pipestone  Lake. 

*  Mottled  green  and  white  uralitic  saussurite  diabase.  Under  the  micro- 
scope the  lath-shaped  plagioclase  appeal's  as  a  cloudy  aggre- 
gate, which  the  analyser  resolves  into  albite,  zoisite,  epidote,  muscovite 
and  calcite,  constituting  the  decomposition  aggregate  known  as  saus- 
surite. The  original  pyroxenic  constituent  is  represented  now  by 
elongated,  often  twinned,  crystals  of  hornblende.  A  little  quartz  is 
present,  also  leucoxene  with  opaque  nuclei. 

S.  side  Kish-  Section  No.  1892. — Kishkutena  Lake,  south  side.  An  altered  trap 
of  eminently  poi'phyritic  facies.  Macroscopically,  it  appears  as  a  fine- 
grained ground  mass,  of  green  color,  in  which  arc  imbedded  large  white 
shai'ply  defined  crystals  of  felspar,  often  as  much  as  an  inch  in 
diameter.  These  crystals  are  sometimes  observed  to  enclose  portions  of 
the  ground  mass.  Under  the  microscope,  t^o  ecround  mass  is  made  up 
of  an  aggregate  of  small  grains  of  felspar,  quartz  and  hornblende.  The 
hornblende  is  in  long  prisms  and  short,  more  or  less  granulitic  or 
rounded  grains,  with  which  arc  aj?sociated  a  littl©  calcite.  The  porphy- 
ritic felspars  are  almost  entirely  replaced  by  zoisite,  calcite,  albite  and 
muscovite,  the  first  named  mineral    predominating,  making  up  the 
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sauBsarite  aggregate.  A  veiDulo  of  mosaic  quartz  and  albite  traverses 
the  section.  The  section  does  not  satisfactorily  reveal  its  original 
character,  but  there  is  no  doubt  of  its  having  been  the  porphyritic 
facies  of  a  basic  massive  rock. 

Hornblende  Schists. 
In  the  rocks  here  considered  there  is  no  conclusive  evidence  as  to  Eridonce of 

J.,     ....     ,  111  .  1       .         mi  orufin  of  horn- 

their  original  character,  whether  they  were  massive  or  clastic.  There  blende  sohisto. 
is  much  presumptive  evidence  in  favor  of  the  view  that  they  are  partly 
altered  massive  I'ocks  and  partly  altered  volcanic  ash  beds  (pyro- 
clastic)  but  little  or  none  that  they  are  the  alteration  products  of  clays 
or  other  forms  of  detrital  matter.  The  changes  which  these  rocks 
have  undergone  have  been  so  profound  that  only  occasionally  can  a 
trace  of  their  original  character  be  discerned ;  and  we  have  a  new  rock 
in  which  the  constituent  minerals  have  crystallized  in  situ,  and  have, 
fiince  their  crystallization,  beea  practically  undisturbed  by  pressure, 
except  to  this  extent  that  the  pressure  was  probably  constant  while 
secondary  crystallization  was  in  process.  If  dynamical  influences  were 
potent  in  the  destruction  of  the  original  structure,  as  we  must  admit 
from  the  conditions  of  their  occurrence,  and  their  association  with 
rocks  that  afford  good  evidence  of  crushing,  chemical  or  metasomatic 
changes,  have  since  been  sufficiently  active  to  have  oblitemted  all  or 
nearly  all  trace  of  crushing,  and  have  replaced  the  crushed  aggregate 
by  an  assemblage  of  minerals  each  of  which  has  been  formed  under 
conditions  implied  by  the  contemporaneous  crystallization  of  the 
othere. 

The  rocks  classed  as  hornblende  schists  exhibit  within  certain  nar-  Direnity  in 
row  limits  a  considerable  diversity  in  their  microscopic  aspect.    They  aspect 
are,  however,  for  the  most  part,  aggregates  of  hornblende  and  quartz, 
the  common  accessory  minerals  being  epidote,  zoisite  and  magnetite. 

In  one  variety  a  colorless  base  of  quartz  grains,  which  in  section  ap- Two  phases  of 

.      /»  .     .         1  .  1  .     1     J  1    J  .1      ,         t  •       r  fiwtranetyof 

pear  as  a  mosaic,  forms  a  matrix  in  which  are  imbedded  the  hornblende  hornblende 
individuals  as  the  predominant  constituent.  Two  fairly  distinct  phases 
of  structure  are  observable  in  this  variety,  which  are  manifested 
particularly  in  the  form  and  arrani^ement  of  the  hornblende.  In  the 
fiiTSt  of  these,  the  hornblende  assumes  sheaf-like  forms,  compact  to- 
wards the  middle,  but  frayed  out  into  a  radiating  tuft  of  a  more  or  less 
fibrous  character  at  one  or  both  ends  ol  the  somewhat  elongated  indi- 
viduals, the  elongation  being,  of  course,  in  the  direction  of  the  c  axis. 
These  sheaf  like  masses  are  thrown  indiscriminately  together  so  as  to 
form  a  more  or  less  intricate  felt-work.  In  the  second  phase  of  struc- 
ture the  hornblende  is  uniformly  compact,  and  assumes  the  form  of 
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Two  phases  of 
second  variety 
of  TOrnblende 
schists. 


Geological 
position  of 
these  schists. 


Hornblende 
schist  at 
contact  with 
Lauren  tian 
gneiss. 


Crow  Portage. 


single  prisms  which  aie  either  short  and  oblong  in  shape,  or  have  the 
shape  of  long  slender  needles  or  rods.  These  stout  oblong  prisms  are 
in  parallel  alignment.  The  more  slender  rods  or  needles  are  less 
strictly  so,  and  may  cross  each  other  at  small  angles  and  produce  a 
felted  aspect  in  section. 

The  structural  features  thus  indicated  are  doubtless  a  function,  both  of 
the  original  character  of  the  rock  and  of  the  conditions  under  which  secon- 
dary crystallization  has  taken  place,  and  although  those  conditions  are 
not  yet  understood,  it  is  altogether  probable  that  a  careful  study  of 
these  schists  will  lead  to  as  satis^factory  a  conception  of  the  relations 
between  structure  and  conditions  of  ciystallization  as  has  been  estab- 
lished in  the  case  of  the  massiv^e  rocks  which  have,  crystallized  fi-om 
magmas. 

2.  In  the  other  variety  of  these  schists,  plagioclase  is  a  prominent 
consrituent,  and  the  rock  approaches  a  diorite  in  composition,  and  in 
some  cases  even  in  structure.  Two  general  phases  of  structure  may 
also  here  be  distinguished,  viz. :  that  in  which  the  disposition  of  the 
minerals  is  similar  to  that  of  the  second  phase  of  the  fii-st  variety;  and 
that  in  which  the  structure  is  moz'e  granular  or  dioritic. 

The  interesting  feature  of  these  rocks,  when  their  petrographical  cha- 
racters are  considered  in  connection  with  their  field  occurrence,  is  that 
they  seem  to  be  confined  in  the  district  under  consideration  mostly  to  the 
base  of  the  Keewatin  series,  and  then  only  when  that  base  is  in  contact 
with  the  gneisses  of  the  Laurentian,  which  shew  abundant  evidence  of 
having  existed  beneath  them  in  the  state  of  a  liquid  or  viscid  magma^ 
a  condition  of  things  which  would  amply  account  for  their  extreme 
alteration,  especially  if  we  consider  the  magma,  which  consolidated 
as  the  Laurentian  gneiss,  to  have  been  one  of  hydrothermal  and  not 
necessarily  of  dry  I'usion. 

At  the  contact  of  the  Keewatin  and  Laurentian,  at  the  south  end  of 
Crow  Portage,  the  base  of  the  former  is  represented  by  a  compact, 
black  glistening  schist  of  fre.shly  crystalline  aspect.  To  the  naked  eye 
it  appears  to  be  made  up  of  fine  black  needles  of  hornblende,  all 
arranged  approximately  parallel,  with  an  interstitial  micro  crystalline 
greenish-grey  material.  Under  the  microscope  (48A)  the  hornblende 
appears  in  elongated  shreds  and  patches  of  bright  green  color.  These 
hornblende  crystals  shew  a  distinct,  though  rough  alignment  or  par- 
allelism. The  interstices  between  them  are  occupied  by  quartz  and 
felspar  (?)  with  some  epidote  and  zoisite.  The  quartz  is  dusty  with 
inclusions  of  colorless  needles,  liquid  inclusions  with  and  without 
bubbles,  and  gas  inclusions.  The  epidote  is  rather  abundant,  and 
occurs  in  large,  pale  greenish-yellow  masses,  and  in  small  oval  grains 
which  frequently  have  a  nucleus  of  iron  oxide. 
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Some  of  the  rocks  higher  up  in  the  series,  but  associated  with  schists 
such  as  that  just  described,  ore  very  similar  to  those  at  the  contact,  but 
are  morefelspathic,  less  evenly  schistose,  and  of  a  more  massive  aspect. 
A  specimen  taken  from  Turtle  Portage  may  be  described  as  a  type  of  Turtle  Porta«c. 
these  rocks.  It  is  a  dark-green  to  black  rock,  with  a  small  amount  of 
greyish-white  mineral  peppered  through  it,  which  comes  out  distinctly 
on  the  weathered  surface,  shewing  a  streaked  or  linear  disposition. 
Under  the  microscope,  the  rock  appears  as  a  granular  aggregate  of 
hornblende  and  plagioclase,  and  may  i^erhaps  be  designated  as  a 
diorite.  It  is  not  apparently,  however,  one  of  those  rocks  which  are 
often  called  diorite,  but  which  are  clearly  altered  forms  of  diabase. 
There  is  no  trace  of  diabase  structure  nor  any  evidence  that  the  horn- 
blende is  a  paramorph  of  any  variety  of  pyroxene.  Both  plagioclase 
and  hornblende  are  fresh.  A  little  epidote  and  magnetite  are  scattered 
through  the  section. 

On  the  north- west  side  of  the  lower  end  of  Pipe-stone  Lake,  the  rock  Lower  end  of 
is  a  dark  green  hornblende  schist.  In  thin  section  (318)  it  is  seen  to 
be  made  up  of  an  intimate  felt  work  of  tufts  of  hornblende,  with  a  little 
chlorite  and  epidote,  and  considerable  quartz  in  interlocking  grains. 
Leucoxene  is  also  present  in  long  slender  lenses  arranged  in  parallel 
position,  thus  giving  a  decided  banded  appearance  to  the  section. 

A  somewhat  similar  rock  occurs  on  the  south-east  side  of  this  same 
lake.  It  is  made  up  as  seen  in  thin  section  (352)  of  a  felt  work  of  par- 
tially fibrous  hornblende  altered  in  places  to  chlorite.  Considerable 
epidote  is  associated  with  the  hornblende  and  magnetite  in  fine  grains, 
generally  disseminated.  The  colorless  interstitial  base  of  the  rock  is 
made  of  mosaic  quartz. 

A  couple  of  miles  along  the  same  shore  to  the  north-eastward  in  the 
same  line  of  strike,  the  roct:  is  a  more  massive,  coarsely  crystalline 
schist  (355)  in  which  the  predominating  mineral,  hornblende,  is  present 
in  the  form  of  an  intricate  felt  work  of  largo  hornblende  individuals, 
and  finer  fibrous  shreds,  through  which  is  disti'ibuted  zoisite  in  short 
columnar  crystals.  Fresh  plagioclase,  probably  albite,  is  pre&ent,  as 
well  as  quartz  and  some  leucoxene.  The  hornblende  is  in  places  par- 
tially altered  to  chlorite. 

On  the  south-side  of  Firet-quill  Lake,  Kishkutena  route,  the  horn- FiMt-quUi Lake 
blende  schists  are  medium,  grained,  green,  rather  massive  rocks.  A 
specimen  (1856)  appears,  under  the  microscope,  to  be  made  up  of 
sheaf-like  or  double  tufted  masses  of  more  or  less  fibrous  hornblende, 
with  a  large  amount  of  epidote  and  zoisite.  Between  these  there  is  a 
fine  ground-mass  of  felspathic  material  which  polarizes  in  dull,  bluish 
colors  as  an  aggregate  and  partly  shews  an  undulatory  extinction. 
There  are  no  sharply  defined  boundaries  between  the  different  grains. 
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'        This  ground   mass  shews  a  parallel  or  schistose  arrangomeal,  b  in 
places  decomposed  to  muscovite  and  epidote. 

LakeDefpair.  A  specimen  of  the  hornblende  schists  which  occur  on  Lake  Despair, 
taken  from  the  south-west  corner  of  South  Bay  of  that  lake,  is  a  fine- 
grained dark-green  to  black,  hard  schist  seen  to  be  made  up  in  thin 
section  (1743)  of  green  hornblende,  in  small  oblong  grains,  all  in 
parallel  position,  with  quartz  in  rounded  oblong  grains,  epidote  and 
probably  some  felspar.  Quartz  also  occui*s  in  nests  or  mosaics  of  large 
grains. 

Cedar  Narrow!      At  the  south  end  of  Cedar  Narrows  of  Pickerel  Lake  on  theManiton 

Lake.  Boute,  the  rock  at  the  base  of  the  Keewatin  series  is  a  compact  black 

or  dark-green,  hard,  slaty  hornblende  schist.  A  specimen  from  near 
the  contact  appears  in  thin  section  (988)  to  be  made  up  chiefly  of 
light-colored  green  hornblende  in  compact  plates  of  irregulai*  shape, 
but  generally  elongated  pai*allel  to  the  prism,  and  zoisite  in  colorless 
compact  masses  having  the  same  orientation  over  wide  fields,  polar- 
izing in  soft  blue  colors  and  shewing  parallel  extinction  and  biaxial 
interference  figure.  A  few  sphenes  are  present  in  well  formed  crvg- 
tals  of  the  usual  double-wedge  shape,  such  as  are  common  in  the  sjen- 
itic  gneiss  of  the  Laurentian  immediately  to  the  south  of  the  narrows. 
Epidote  and  chlorite  appear  as  decomposition  products  of  the  horn 
blende. 

West  side  A  specimen  from  the  band  of  hornblende  schists  which  crops  out  on 

10  ere       e.  ^^^  ^^^  ^.^^  of  Pickerel  Lake,  north  of  the  Narrows,  is  a  dark  green, 

.    medium-grained,  rudely  schistose  rock  (1003)  made  up  of  a  felt  work 

of  compact  sheaf-like  hornblende  imbedded  in  a  colorless  base  of  quaru 

grains  in  ctiosaic  arrangement  with  a  little  epidote  and  leucoxeneas 

the  only  other  constituents. 

Lake  along  On  the  south  side  of  the  Lake  along  the  Hill,  near  its  middle,  the 

rock  is  a  compact  black-green  finely  crystalline  hornblende  schist 
which  appears  under  the  microscope  (1208)  as  a  close  felt  work  of 
more  or  less  sheaf-like  hornblende  imbedded  in  clear  quartz,  in  mosaic 
grains.  The  only  other  constituent  is  titanic  iron  in  ag^egates  of  grains 
each  surrounded  by  its  margin  of  leucoxene.  The  quartz  manifests  a 
peculiar  state  of  optical  tension  which  causes  diflferent  portions  of  the 
same  grain  to  have  slightly  different  orientations,  so  that  the  extinction 
is  neither  uniform  nor  undulatory,  but  jumps  across  the  section  from 
area  to  area  between  which  there  are  no  observable  lines  of  demarka- 
tion. 

Three  Island  A  specimen  from  the  south-east  corner  of  Three  Island  Lake,  Little 
Canoe  Eiver  route,  is  a  fine-grained,  green,  hornblende  schist,  v^hich. 
is  seen  under  the  microscope  (1230)  to  be  made  up  of  a  fine  felt  work 
of  bhreds  of  hornblende  imbedded  in  a  colorless  base  which  consists 
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chiefly  of  quartz,  with  some  epidote,  zoisite  and  leucoxeno  scattered        ^ 
through  it.    The  hornblende,  though  matted  together,  shews  a  rough 
tendency  to  parallel  arrangement. 

At  the  mouth  of  the  Big  Turtle  Eivcr,  the  hornblende  schists  of  the  Big  Turtle 
Keewatin  series  are  much  penetrated  by,  and  included  in,  the  under- 
lying Laurentian  gneiss.    A  specimen  of  the  schist  thus  interaected  by  gchiJuSn©- 
the  gneiss  appears  on  cleavage  faces  as  a  black  glistening  rock  of  i^arentlan 
medium  texture.    On   transverse  fracture  it  appears  peppered  with  «^«^"- 
grey-white  felspar  in  minute  specks.     Under  the  microscope  (A)  it 
resembles  the  specimen  from  Turtle  Portage,  and  appears  as  a  dioritic 
or  granular  aggregate  of  deep  colored  green  hornblende  and  fresh 
plagioclase,  with  a  very  little  quartz,  the  hornblende  greatly  predomi- 
nating.   A  little  epidote  is  also  present,  together  with  some  cloudy  or 
finely  granular  matter  shewing  aggregate  polanzation  as  of  a  fine 
micro-crystalline  admixture  of  muscovite  and  calcite. 

The  rock  at  the  entrance  to  Eocky  Islet  Bay  on  the  west  side  (1492)  J^gjj^^®'^^ 
is  a  compact  dark-green  finely-crystalline  schist  made  up  of  hornblende, 
quartz,  and  plagioclase.  The  hornblondo  is  in  compact,  oblong  grains 
with  rounded  corners  all  arranged  in  nearly  parallel  position.  The 
quai'tz  and  fresh  plagioclase  are  less  abundant  and  are  intei*stitial,  also 
shewing  a  tendency  to  an  arrangement  in  long  parallel  areas  alternat- 
ing with  the  hornblende. 

On  the  north  shore  of  Eocky  Islet  Bay  the  rock  is  a  dark-green,  North  shore 
fine-grained,  glistening  hornblende  bchist.  Under  the  micix>scope 
(1502)  the  hornblende  occurs  in  broad,  irregularly  shaped  plates 
generally  closely  interlocking,  but  often  with  considerable  quantities  of 
epidote,  zoisite  and  fresh  plagioclase  between  the  hornblende  grains. 
A  granular,  nearly  opaque,  brownish  aggregate  of  kaolin-like  material 
is  also  present.  The  rock,  to  the  naked  eye,  is  seen  to  be  banded  with 
yellow  areas,  and  a  section  through  one  of  these  shews  it  to  be  made  up 
almost  entirely  of.  epidote  in  regular  shaped  oblong  grains,  together 
with  a  little  zoisite  and  some  hornblende,  all  the  minerals  having  a 
more  or  less  distinct  parallel  arrangement  of  their  longer  axes. 

Another  specimen  from  the  north  end  of  the  same  bay  (]503  D)  is  a 
fine-grained,  greenish-grey,  glistening  schist  made  up  of  a  mosaic  of 
horablende,  non-striated  felspar  and  quartz.  All  three  minerals  occur 
in  grains  of  oblong  shape  being  usually  two  or  three  times  longer  than 
broad.  The  hornblende  grains  are  larger  than  those  of  the  quartz  or 
felspar,  both  of  which  are  about  the  s<ame  size  and  difficult  to  dis- 
tinguish without  reference  to  their  action  on  converged  polarized  light. 

A  specimen  from   the  south  sidQ  of  Grassy  Island,  Eainy  Lake,  Grauy  isiaiuL 
is  a  dark-green  fissile  or  slaty  hornblende  schist,  shewing  in  thin 
section   (735)   a  felted  arrangement  of  sheaves  of  hornblende  of  a 
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more  or  less  fibrous  character,  lying  in  a  colorless  matrix  of  quartz  and 
calcite,  throughout  which  are  also  scattered  a  little  epidote,  magnetite 
and  chlorite. 

The  hornblende  schists  which  form  the  middle  of  the  three  tongues 
into  which  theKeewatin  belt  splits  up  on  Otukamamoan  Lake  are  fine- 
grained and  of  an  eihinently  crystalline,  glisteuing,  black  aspect.  A 
specimen  from  the  west  side  of  the  lake  appeai*s,  to  the  naked  eye,  to 
be  made  up  of  needles  or  prisms  of  black  glistening  hornblende,  closely 
coinpacted  and  in  parallel  position,  peppered  with  a  greyish-white 
suboi^dinate  constituent.  Under  the  microscope  (1526)  it  is  seen  to  be 
made  up  of  honi blonde,  felspar  and  quartz,  the  first  predominating  in 
compact,  deep  colored,  strongly  pleochroic  green  prisms  from  two  to 
four  or  five  times  longer  than  broad.  This  compact  prismatic  character 
of  the  crystals  is  very  constant.  The  ends  ai*e  sometimes  sharp  or 
jagged  but  more  often  somewhat  rounded  or  square.  These  prisms  are 
so  closely  packed  sometimes  that  there  is  but  little  interstitial  space 
between  them,  but  for  the  most  part  there  are  irregular  spaces  which 
are  occupied  by  fresh  felspar  and  quartz,  which  have  their  contoura  de- 
termined by  the  shape  of  the  interstices.  None  of  the  felspar  was 
observed  to  be  striated,  and  it  is  usually  quite  fresh.  In  both  felspar 
and  quartz  there  are  numerous  inclusions. 

A  band  of  hornblende  schists  is  exposed  on  Memekwisi  Lake;  these 
shew  in  hand  specimens  a  black  glistening  surface  on  cleavage  faces, 
while  on  transverse  fracture  it  appears  as  an  alternation  of  very  thin 
laminae  of  black  glistening  hornblende  and  greyish-whit^  felspar  and 
quartz.  Under  the  microscope  the  hornblende  appeara  in  deep  colored 
green  patches  or  shreds  of  irregular  shape^  which  are,  however,  usually 
elongated  in  the  direction  of  the  prismatic  cleavage  and  arranged  rudely 
parallel.  The  hornblende  is  in  some  portions  of  the  section  closely 
packed  together,  while  in  others  it&rms  a  more  open  feUing,  the  inter- 
stices being  occupied  by  plagioclase  and  quartz  in  mosaic,  the  former 
being  quite  fresh.  The  section  appears  to  have  been  cut  at  only  a 
small  angle  to  the  plane  of  foliation  so  that  the  lamination,  which  is  so 
apparent  in  tranvei'se  fi'acture,  is  nob  a  marked  feature  of  the  thin 
section.  Shreds  of  hornblende,  together  with  numerous  other  inclusions, 
occasionally  arranged  in  lines,  occur  in  the  felspar  and  quartz. 

On  Eainy  Eiver,  at  the  head  of  the  Longue  Sault  Eapid,  the  Kee- 
watin  series  is  represented  by  a  dark-green,  very  fine  textured,  com- 
pact hornblende  schist,  somewhat  gk)ssy  on  cleavage  faces.  Under  the 
microscope  (1609)  the  base  of  the  rock  is  seen  to  be  made  up  of  a  felt- 
work  of  distinct,  well  defined  needles  of  light  green  hornblende  only 
slightly  pleochroic.  These  n^dles  shew  a  decMed  tendency  to  parallel 
arrangement,  and  the  felted  aspect  is  due  to  their  crossing  each  other 


Digitized  by 


Google 


CAW80M.]  PETROGRAPHY  OF  THE  KEEWATIN  SERIES.  *J9  V 

at  small  angles,  although  occasionally  needles  may  be  seen  transvei*se 
to  the  rest.  The  intei'stices  between  these  needles  are  occupied  by 
bluish  felspar  and  a  little  quartz.  Where  the  interstices  are  small, 
the  grains  of  felspar  have  their  shape  moulded  against  the  long  needles 
of  hornblende,  but  where  they  are  more  open,  as  is  often  the  case, 
the  felspar  grains  form  mosaics,  the  constituent  grains  haying  a 
decided  gitinulitic  or  rounded  appearance.  Grains  of  magnetite  are 
commonly  scattered  thi'ough  the  section.  In  this  base  are  imbedded 
large  grains  of  plagioclase,  both  in  lath-shaped  Crystals  and  in  shorter 
tabular  crystals.  These  are,  for  the  most  part,  fresh,  being  only 
occasionally  cloudy,  and  shew  twinning  lamellsB.  Some  of  them 
have  retained  their  crystallographic  outline,  but  most  of  them  shew  a 
rending  or  granulation  due  to  pressure  «nd  shearing;  and,  in  some 
cases,  the  crystal  has  been  apparently  reduced  to  the  cataclastic  state 
(mortel  structur  of  Tornebohm).  Some  of  these  crystals  of  plagio- 
clase have  a  broad  border  in  which  hornblende  needles  similar  to  those 
of  the  base  have  been  developed  along  the  cleavage  partings  of  the  fel- 
spar. The  needles  are  abundant  but  are  smaller  and  shorter  than 
those  of  the  base,  which  are  often  of  great  length.  In  other  crystals, 
the  development  of  hornblende  needles  is  not  confined  to  a  peripheral 
border,  but  ha^  taken  place  throughout  the  crystal,  the  needles  always 
lying  in  the  cleavage  partings.  The  rock  is  doubtless  an  altered  dia- 
base-porphyrite  in  which  the  porphyritic  plagioclase  has  suffered  less 
alteration  than  the  base.  It  is  an  interesting  case  where  a  rock  having 
the  characters  of  a  hornblende  schist  still  retains  features  which  indi- 
cate clearly  its  (ferivation  from  a  massive  igneous  rock.  The  base  of 
the  rock  does  not  differ  essentially  from  the  sections  of  many  of  the 
hornblende  schists  above  described,  and  the  analogy  is  suggestive  of 
the  derivation  of  some  of  the  latter  from  ordinary  diabases  free  from 
large  porphyritic  ciystals. 

On  the  Pino  Eiver  there  are  two  exposures  of  the  hornblende  schists  pine  River, 
of  the  Keewatin.  That  at  the  first  rapid  is  a  very  fine-grained,  com- 
pact, hard,  dark-green  hornblende  schist.  In  thin  section  (1617)  it  re- 
sembles the  base  of  (1609).  It  is,  however,  finer-grained,  and  the  needles 
more  intricately  felted.  They  show  also  a  less  regular  shape.  These 
microscopic  characters  seem  to  correspond  with  the  fact  that  the  rock 
is  much  less  schistose  than  the  rock  at  the  Longue  Sault.  The  inter- 
stitial base  or  matrix  in  which  the  hornblende  is  imbedded,  is  mostly 
bluish  felspar,  with  probably  some  quartz,  but  too  small  to  determine 
optically.  Scattered  through  this  base  are  attenuated  linear  areas 
lying  in  all  directions,  which  are  occupied  chiefly  by  mosaics  of  felspar 
with  some  epidote  and  quartz  (?).  Some  of  these  appear  to  be  the 
granulated  remains  of  lath-shaped  plagioclase  crystals,  while  others 
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have  rather  the  appearance  of  small  cracks  secondarily  filled.    Magne- 
tite is  spareely  distributed  over  the  field. 

The  same  description  is  applicable  to  the  rock  (1618)  of  the  second 
rapids  of  the  Pine  River,  except  that  the  hornblende  needles  are  larger 
and  the  texture,  in  consequence,  appears  coarser ;  and  that  remains  of 
porphyritic  felspar  crystals  are,  perhaps,  more  distinct 

Soft  Fissile  Green  Schists. 

Clutio  origixL  These  are  schists  closely  resembling  the  paste  of  some  of  the  conglo- 
merates. They  are  usually  distinctly  bedded.  Their  clastic  origin 
can  scarcely  be  doubted,  though,  as  in  the  paste  of  some  of  the  conglo- 
merates, their  association  with  bedded  traps  and  their  mineralogical 
analogy  with  the  altered  phases  of  those  traps,  renders  it  extremely 
probable  they  were  never  ordinary  clays,  but  were  originally  fine- 
grained, volcanic  ash  beds,  the  constituent  minerals  of  which  have 
sufiered  alteration  and  decomposition  along  the  same  lines  as  those 
observable  in  the  traps.  They  are  metamorphic  rocks  probably  only 
in  the  sense  that  they  exemplify  in  bedded  volcanic  ashes  of  a  certain 
character,  those  paramorphic,  metasoraatic  and  dynamic  changes 
which  are  now  so  well  known  in  the  corresponding  massive  rocks. 

It  is  often  difficult  to  draw  the  line  between  certain  varieties  of  this 
class  of  rocks  and  those  which  have,  in  another  section  been  spoken  of, 
as  hornblende  schists.  In  this  connection  it  is,  as  I  have  elsewhere 
pointed  out,  interesting  to  note  that  the  darker,  harder,  more 
compact,  and  less  chloritic  hornblende  schists  are  usually  found  at  the 
base  of  the  Keewatin  series  where  the  basal  portion  is  in  contact  with 
the  igneous  granitoid  gneiss  of  the  Laurontian ;  while,  when  the  base 
of  the  Keewatin  rests  upon  the  Coutchiching,  the  soft,  fissile,  light 
colored  chloritic,  green  schists  abound,  and  are  also  found  in  portions 
■  of  the  Keewatin  removed  from  the  contact  with  the  Laurentian  gneiss. 
The  darker,  harder,  more  compact,  often  glistening  hornblende  schists 
appear  to  be  in  part  an  altered  phase  of  the  fissile  green  schists,  and 
the  alteration  further  appears  to  be  a  function  of  their  proximity  to 
the  Laurentian  gneiss,  which  gneiss  has  all  the  characters  of  an  igneous 
irruptive  rock. 

Swell  Bay.  Only  a  few  specimens  of  this  class  of  rocks  have  been  microscopically 

examined.  On  the  shores  of  Swell  Bay,  these  schists  are  found  inter- 
calated with  the  massive  or  slightly  schistose  altered  traps.  A  speci- 
men was  taken  from  one  of  these  beds  about  one  mile  east  of  the  Bear's 
Passage.  It  is  very  fine-grained,  greenish-grey  schist,  glossy  on 
cleavage  surfaces.  In  thin  section  (1604)  it  appears  as  an  irregular 
aggregate  of  masses  of  fibrous  hornblende,  zoisite  in  colorless  grains, 
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brownish-grey    leucoxene    in    rounded    grains,   chlorite,  quartz  and 
calcite. 

In  another  specimen  (1605)  taken  at  the  same  locality  from  another 
bed,  the  hornblende  appears  in  needles  and  fibrous  dhred-like  masses 
with  a  decided  tendency  to  parallel  arrangement.  Chlorite  is  abund- 
ant. The  other  minerals  are  epidote,  zoisite  and  leucoxene,  none  very 
abundant. 

On  an  island  in  the  north-east  corner  of  Swell  Bay  the  rock  is  a 
glossy,  greenish-grey  fissile  schist  made  up  in  thin  section  (1616)  of  a 
fine-grained  aggregate  of  quartz,  fresh  felspar,  zoisite,  decomposed 
biotite  in  parallel  arrangement,  and  masses  of  chlorite  in  which  ai*e 
imbedded  crystals  of  epidote.  In  contrast  to  this  ground  mass  are  large 
grains  of  calcite  and  leucoxene,  with  often  opaque  nuclei.  Iron  oxide 
stains  the  rock  somewhat.  The  general  aspect  of  the  section  is  perhaps 
less  like  that  of  a  volcanic  ash  than  the  other  sections. 

The  fissile  green  schists  of  Grassy  Lake  on  the  Seine  Biver  are  in  g„m7  Lake, 
thin  section  (49)  seen  to  be  comprised  of  chlorite,  a  few  shreds  of 
hornblende,  an  abundance  of  calcite  and  a  little  quartz,  all  in  a  more  or 
less  parallel  arrangement. 

On  the  north  side  of  Bad  Yermilion  Lake  a  similar  fissile  schist  Bad  VeimiUoD 
occurs.  It  is  composed  (51)  of  an  irregular  mosaic  of  quartz,  mixed  •* 
with  anastomosing  areas  of  green,  feebly  pleochroic  chlorite.  Where 
the  chloiite  is  in  largest  masses,  it  encloses  crystals  of  colorless  to 
yellowish  epidote.  The  quartz  contains  liquid  inclusions,  often  with  a 
moving  bubble  and  microlites  of  a  highly  refracting  mineral,  probably 
zircon.  A  little  leucoxene  with  opaque  nuclei,  calcite  and  pyrite  are 
the  only  other  minerals.    Veinules  of  epidote  traverse  the  slide. 

Another  specimen  of  a  similar  schist  from  the  N.E.  end  of  the  same 
lake  (19)  is  a  dark-green  fissile  rock,  which,  in  thin  section,  appears  to 
be  made  up  mostly  of  quartz  and  chlorite,  with  large  grains  of  calcite 
and  some  magnetite.    All  the  constituents  shew  a  parallel  disposition. 

A  specimen  of  the  dark-green  fissile  schists  which  are  commonly  seine  Bay. 
interbedded  with  the  altered  ti*aps  on  the  north  shore  of  Seine  Bay^ 
(17)  is  made  up  of  quartz,  felspar  (in  sparing  quantity)  hornblende  and 
chlorite;  with  titanite,  magnetite  and  epidote  as  accessory  constituents. 
Some  of  the  chlorite  appears  to  be  the  result  of  the  alteration  of  the 
hornblende,  but  for  the  most  part  its  origin  is  indeterminate.  The 
quartz  and  felspar  form  a  mosaic  gi*ound-mass  which,  in  places,  is 
visible  throus^h  the  thin  flocculent  chlorite.  The  titanite  is  rather 
abundant  in  the  usual  double  wedge-shaped  crystals,  and  is  disposed 
independently  of  the  schistosity,  which  is  evident  in  the  arrangement 
of  the  other  constituents.  The  crystals  of  titanite  often  have  an  opaque 
nucleus.  The  epidote  is  sparingly  represented,  and  occurs  in  irregular 
grains.  6 
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Ccmglamerates, 

J^tepest  attach-     These  i-ocks  are  of  exti*eme  interest  inasmuch  as  they  not  only  give 

rooks.  us  a  distinct  criterion  of  the  extent  of  the  alteration  which  may  be 

effected  in  strata  of  indisputably  clastic  origin,  but  also  give  us  a 
clever  as  to  the  stratigraphical  relations  of  the  series  of  v^rhich  they  are 
members,  to  the  underlying  rocks.  The  nature  of  the  pebbles,  further 
affoi-ds  us  evidence  as  to  the  approximately  original  character  of  these 
latter  rocks. 

Rat-root  Bay,  On  the  shores  of  Bat-ioot  Bay,  Eainy  Lake,  a  formation  of  pebble 
conglomerate  is  well  exposed  and  possesses  strongly  marked  chai*- 
acters.  The  matrix  is  a  i*ather  soft,  dark,  glossy  green,  fissile  chloritic 
schist.  The  pebbles  are  of  a  rather  heterogeneous  character  and  com- 
prise smoothly  rounded,  distinctly  water-wora  pieces  of  glasRy  or 
saccharoidal  quartz,  pebbles  of  a  somewhat  foliated  felspathic  rock,  and 
bouldera  of  granite. 

Granite  boulder  ^  ^^^^  section  (708)  of  a  bouldcr  of  medium  textured  flesh-red  gi*anite 
imbedded  in  green  schist  on  the  south  side  of  the  bay  appears  under 
the  microscope  as  a  granular  or  allotriomorphic  aggregate  of  ortho- 
clase  and  plagioclase,  with  inclusions  of  apatite  in  the  usual  stout 
needles,  quartz  and  biotite,  with  some  accessory  magnetite  and 
secondary  epidote.  The  felspai*s  are  cloudy,  but  the  twinning  lamellae 
of  the  plagioclase  are  quite  distinct.  The  quartz  has  liquid  inclusions 
arranged  in  streams.  The  biotite  is  frequently  bleached  or  is  altered 
to  chlorite  and  epidote.  Some  fresh  secondary  biotite  occure  as  a  rim 
around  grains  of  magnetite.  Leucoxene  and  limonite  are  present  also 
in  small  quantities. 

•Granite  boulder     At  the   SO uth-east  corner  of  the  end  of  Swell  Bay,  Bainy  Lake,  a 

m^chist.  Swell  gj.j^jjj^^  boulder  less  than  a  foot  in  diameter  was  found  imbedded  in  a 
fissile  green  schist  which  is  interstratified  with  other  green  schists  and 
with  altered  diabases.  The  granite  is  coarse-grained  and  of  yellowish 
red  color.  Under  the  microscope  (1618)  it  is  remarkably  fresh,  and  is 
made  up  of  a  granular  aggregate  of  quartz,  glassy  orthoclase  and 
plagioclase,  with  occasionally  a  micro-perthitic  structure,  and  biotite. 
The  accessory  minerals  are  pleochroic  titanite,  apatite,  magnetite  and 
a  little  calcite.  The  orthoclase  in  exceptional  spots  is  cloudy  with 
muscovite.  Eadiating  tufts  of  an  actinolite-like  mineral  occur  in  the 
quartz.  The  plates  of  biotite  are  occasionally  curved,  and  ai'e  often 
associated  with  and  include  crystals  of  titanite. 

Seine  River.  ^^  ^^^  north  side  of  Shoal  Lake  and  Grassy  Lake,  on  the  Seine 

Eiver,  near  the  base  of  the  Keewatin  series  where  it  rests  on  the 
Coutchiching,  there  is  a  formation  of  pebble  and  boulder  conglomerate. 
The  pebbles  are  mostly  small,  not  exceeding,  as  a  general  rule,  three 
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inches  in  longest  diameter.  Not  infrequently,  however,  they  are  six 
inches  or  even  a  foot  in  diameter.  They  are  distinctly  water-worn  and 
are  oval  or  rounded  in  contour.  They  are  imbedded  in  a  fissile,  glossy 
green,  chloritic  schist.  The  ix>cks  have  been  evidently  subjected  to  great 
pressure,  to  which  must  be  ascribed  the  development  of  the  schistosity 
in  the  matrix  of  the  conglomerate ;  but  owing  to  the  groat  discrepency 
in  resisting  power  between  the  pebbles  and  the  matrix,  the  foi*mer 
have  escaped  deformation,  while  the  latter  has  been  much  squeezed,  as 
is  shewn  by  the  planes  of  schistosity  bending  around  and  conforming 
to  the  shape  of  the  pebbles. 

A  thin  section  (3003  a)  of  one  of  these  smooth,  oval  pebbles  appears,  Pebbles, 
under  the  microscope,  as  that  of  an  altered  felsite,  being  made  up  of  a 
compact  micro-crystalline  aggregate  of  quartz  and  I'elspar,  both  striated 
and  unstriated,  in  which  a  large  amount  of  sericite  has  been  secondarily 
developed. 

A  section  (3003  b)  of  another  similar  pebble  from  the  same  conglo- 
merate appears  somewhat  coai-ser  in  texture  than  the  last,  and  pai-takes 
of  the  nature  of  a  porphyry.  In  a  very  fine-grained  base  of  quartz 
and  felspar,  in  which  have  been  developed  much  sericite  and  epidote, 
there  are  imbedded  crystals  of  microcline  with  sharp  well  formed 
boundanes. 

On  the  west  side  of  Pickeiel  Lake,  Manitou  Eoute,  a  band  of  felsitic piei^erei  Lake, 
agglomerate  assumes  locally  the  character  of  a  true  conglomerate,  in 
which  a  greenish  schistose  matrix  holds  i*ounded  pebbles  and  angular 
fragments  of  quartz  porphyry.  A  thin  section  (1044A)  of  one  of  these 
pebbles  appears  under  the  microscope,  as  a  ^ne  grained  felsitic  base  in 
which  are  imbedded  l^rge  porphyritic  ciystals  of  orthoclase,  plagio- 
clase  and  dihexahedral  quartz,  with  a  few  tufts  of  fibrous  hornblende. 
Veinules  of  secondary  quartz  in  mosaics  of  large  grains  traverae  the 
section. 

The  matrix  in  which  pebbles  of  this  chai*acter  are  imbedded,  is  a  Matrix  of 
green  hornblende  schist  (1044),  mad«  up  under  the  microscope  of  an  ®°°'^®°^*'**** 
intimate  felt  work  of  sheaf-liko  tufts  of  fresh  green  hornblende  which 
appear  to  be  imbedded  in  a  transparent  medium  or  base  of  quartz  in 
small  interlocking  grains,  together  with  caicite  in  large  separate 
grains,  and  in  mosaics  with  the  quartz.  Associated  with  the  horn- 
blende there  is  considerable  magnetite  in  small  grains. 

Among  the  soft  fissile  glossy  gi'ay  schists  of  the  Keewatin  series  at 
the  west  end  of  Schist  Lake,  Pipe-stone  route,  there  are  several  beds 
of  conglomerate,  the  pebbles  of  which  are  mostly  quartz  rock,  and  the 
matrix  a  soft,  more  or  less  calcareous,  decomposed  schist,  stained  yellow- 
ish with  oxide  of  iix)n. 
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Schist  Lake  A  thin  section  (21?)  was  made  across  the  line  of  contact  of  a  pebble 

conglomerate.  ^^^  ^^  sTUTOunding  matrix.  Under  the  microscope  the  matrix  appears 
to  be  made  up  largely  of  oalcite,  muscovite  in  nests,  qnaiiz  in  aggre- 
gates of  fine  gi*ains  and  in  single  fragments,  and  of  irregular  masses  of 
brownish  and  red  translucent  iron  oxide. 

The  pebble  consists  almost  entirely  of  quartz  in  a  very  fine  mosaic 
aggregate,  partly  chalcedonic.  The  line  of  contact  of  the  pebble  and 
matrix  has  been  a  channel  of  infiltration ;  for  close  to  the  contact 
there  has  been  deposited  in  the  quartz  aggregate  an  abundance  of 
minute  scales  of  muscovite,  which  become  less  and  less  plentiful  towards 
the  centre  of  the  pebble,  and  eventually  disappear.  Sharp  little  rhombs 
of  calcite  have,  also,  been  deposited  in  the  quartz  rock  pebble  near  the 
contact,  and  extend  in  sti'ingers  towards  the  centre  of  the  pebble,  but 
are  entirely  absent  in  its  central  portion.  These  rhombs  of  calcite 
ai*e  sometimes  observed  to  have  been  developed  ai*ound  quartz  grains, 
so  as  to  quite  include  them,  thus  simulating  on  a  microscopic  scale  the 
well-known  phenomenon  of  the  calcite  of  the  Fontainbleau  sandstone. 
iMiciinioii  of  ^^  considering  these  conglomerates  with  regard  to  the  light  they 
eongiomentes.  throw  upon  the  mineralogical  development  of  the  rocks  with  which 
they  are  associated,  upon  the  relations  of  the  series  of  which  they 
form  a  part  to  older  series,  and  upon  the  original  character  of  the 
older  senes  fi*om  which  the  pebbles  are  presumably  derived,  the  fact 
mast  be  borne  in  mind,  that  they  are  intimately  associated  with  rocks 
which  are  of  undoubted  volcanic  origin,  and  are  in  fact  but  a  suboi*dinate 
portion  of  a  voluminous  volcanic  series.  Fissile  green  schists,  such  as 
usually  form  the  matrix  of  these  agglomerates  are  frequently  found 
intei-calated  with  the  bedded  ti*aps  of  the  series.  They  appeal*  in  these 
cases  to  be  altered  basic  volcanic  ash  beds.  And  even  where  these 
rocks  appeal'  as  the  matrix  of  a  true  pebble  conglomerate,  it  seems  &r 
more  probable  that  these  fissile  green  schists  were  originally  volcanic 
debris  composed  of  augitic  and  basic  felspathic  materii^l,  which  has 
been  subjected  to  the  ordinary  pi*oceBs  of  mineralogical  alteration, 
giving  rise  to  aralite,  chlorite,  epidote,  calcite  and  quartz,  than  that 
they  were  ever  clays  which  have  by  processes  scarcely  known  to  us, 
been  crystallized  into  minerals  which  now  compose  the  schists.  The 
augite  and  plagioclase  of  the  bedded  diabases  of  the  same  series  are 
very  largely  decomposed  into  the  same  minerals  which  make  up  the 
schistose  matrix  of  the  conglomerates. 

Their  presence  in  an  overlying  series,  also,  is  evidence  of  an  interval 
or  geological  break,  during  which  the  Contchiching  rocks  suffered 
erosion;  such  break  and  erosion  being  indicative  of  unconformity 
between  the  Coutchiching  and  Keewatin. 
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The  presence  of  granite  bouldei-s  in  these  conglomerates  is  an  inter- Granite 
esting  observation,  but  one  which  is  susceptible  of  moi'e  than  one  TOngiome»t«i. 
explanation.  Either  the  granites  may  have  been  torn  from  the  shores 
of  the  trough  in  which  the  Keewatin  rocks  were  being  deposited  by 
ordinary  forces  of  rock  disintegi*ation,  or  they  may  have  been  brought 
up  from  beneath  by  volcanic  forces.  It  is  altogether  probable,  however, 
that  they  indicate  the  existence  of  subaenal  granite  at  the  time  of 
the  deposition  of  the  Keewatin  ]*ocks  ;  and  although  all  the  granites^ 
of  the  region  appear  to  be  in  some  degree  later  than  the  Keewatin 
rocks,  this  does  not  necessarily  conflict  with  the  supposition  of  a 
granite  shore  for  the  basin  in  which  the  Keewatin  rocks  were  deposited. 
A  study  of  the  region  leaves  no  room  for  doubt  in  my  own  mind  but 
that  the  original  floor  of  the  basin  upon  which  the  Keewatin  and  Coutc- 
hiching  rocks  were  deposited,  whether  it  were  granite  or  any  other 
rock,  was  fused  in  times  of  disturbance,  and  appears  now  to  us  as  the 
foliated  granite  known  as  the  Laurentian  gneiss.  Thus  the  granite 
boulders  in  the  Keewatin  agglomerates  may  have  been  derived  from  a 
granite  basement  now  obliterated  by  subsequent  plutonic  fusion. 

The  felsites  and  quartz-porphyries  which,  as  smooth,  welli*ounded  or 
oval,  waterwom  pebbles,  are  so  largely  represented  in  the  Keewatin 
conglomerates,  have  no  known  analogues  within  the  district  examined 
in  the  underlying  Coutchiching  or  Laurentian  rocks.  But  if  the 
Laurentian  were  fused  at  a  time  subsequent  to  the  deposition  of  either 
the  Coutchiching  or  Keewatin,  these  pebbles  may  possibly  represent 
the  condition  of  a  portion  of  these  rocks  as  they  existed  prior  to  the 
fusion.  Or,  these  felsites  and  quartz  porphyry  pebbles  may  have 
been  derived  from  the  underlying  Coutchiching  series,  and  represent 
the  original  character  of  part  of  the  rocks  of  that  series.  The  altera- 
tion of  quartz-porphyries  and  felsites  would  readily  yield,  under  the 
influence  of  great  pressure,  the  fine  grained,  evenly  laminated,  grey 
gneiss  which  is  now  found  interbedded  with  mica  schists  in  the 
Coutchiching  series.  The  alteration  would  be  quite  analogous  to  that 
worked  out  by  Lohmann*,  for  the  derivation  of  the  granulitic  gneisses 
of  Saxony,  from  quartz-porphyries.  No  direct  evidence  has,  however, 
been  observed  of  volcanic  agencies  having  had  a  part  in  the  building 
up  of  the  Coutchiching  series. 

Sericite  SchiatSy  Felsitic  ScJusts— Altered  Quartz-Porphyries, 

The  rocks  of  the  Keewatin  series  which,  in  field  parlance,  are  referred  Mode  of 
to  as  folsitic  schists,  but  which,  in  strict  nomenclature,  are  for  the^*^ 
greater  part  altered  quartz-porphyries,  occui*  sometimes  as  formations 
of  enormous  thickness,  occupying  extensive  areas,  and  sometimes  as 

*  Ueber  die  BniBtehoDg  der  AltkryBtalliner  Bchiefer  gesteine.    Bonn,  1831. 
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comparatively  insigDificant  beds  as  little  as  a  foot  in  thickness,  inter- 
calated with  green  schists.  They  are  usually  evenly  stratiform  in 
aspect,  and  by  the  development  of  secondary  minerals  as  a  concomitant 
of  dynamic  crushing  and  stretching,  they  pass  on  the  one  hand  into 
the  porphyroids  and  nacreous  or  glossy  sericitic  schists,  and  on  the 
other,  into  granulitic  biotite  gneisses.  They  have  very  frequently 
associated  with  them  acid  volcanic  tuffs  and  agglomerates,  in  which  the 
paste  appears  to  be  simply  the  debris  of  the  quartz-porphyry  material, 
while  the  included  fragments  ai*e,  as  a  general  rule,  pieces  of  the  massive 
rock.  These  quartz-porphyries  are  interesting  geognostically  in  the 
fact  that  they  represent  a  wide-spread  extravasation  of  acid  volcanic 
I'ocks,  subsequent  to  the  extravasation  of  the  basic,  volcanic  rocks 
Sequenoe  of  (diabases)  which  make  up  so  large  a  part  of  the  underlying  or  basal 
ajidjftfter  baaic  ^j^jjjjijQ^.g  ^f  ^^iq  Keewatin  series  in  this  region.  From  a  petrographical 
standpoint  they  are  interesting  for  the  clear  and  unmistakable  way  in 
which  they  reveal  the  effects  of  rock-crushing  and  stretching,  in  the 
sundering  of  the  felspars  and  quartzes,  and  the  frequent  reduction  of 
the  latter  by  granulation  to  lenses  with  tapering  tails,  as  well  as  by  * 
the  development  of  mica  along  the  shearing  planes,  and  its  curvature 
ai*ound  the  porphyritic  constitu tents  of  the  rock. 

lane  Bay,    ^        No.  378. — On  the  east  side  of  Line  Bay,  Pipestone  Lake,  in  narrow 
Pipestone  Lake.,        ,  ,  „  .,  /,       .     i     ••  ,    ,        .  i       , 

bands,  onfe  to  three  feet  wide,  apparently  imbedded  with  the  green 

schists.     The  rock  is  a  silver  grey    "  porphyroid  *'    sericite    schist. 

Under  the  microscope  it  appears  to   be  made  up  of  a  fine-grained 

ground  mass  of  quartz  and  felspar,  in  which  have  been  developed 

scattered  scales  of  muscovite.  In  this  are  imbedded  grains  and  crystals 

of  varying  size  of  quartz  and  felspar.     These  porphyritic  constituents 

either  retain  the  characteristic  shape  of  felspar  or  the  dihexahedral 

forms  of  quai'tz,  or  are  in  the  form  of  lenses  arranged  with  their  long 

axes  parallel.   Besides  the  scattered  scales  of  muscovite  thi'oughout  the 

gi*ound  mass,  there  is  a  much   more  abundant  development  of  that 

mineral  along  broad  wavy  parallel  bands,  which  traverse  the  schists 

and  flow  around  the  porphyritic  crystals.  ,.These  lines,  along  which  the 

muscovite  has  been  so  largely  developed,  would  appear  to  have  been 

shearing  planes.    These  bands  of  muscovite,  although  flowing  around 

the  porphyritic  crystals,  rarely  completely   enclose   them.    For  in  the 

wake  of  the  fragment  or  crystal  there  is  usually  congregated  together 

a  number  of  minute  grains  of  felspar  and  quartz  which,  in  some  cases, 

appear  to  be  a  portion  of  the  gi-ound  mass,  which,  in  the  shearing,  has 

moved  with  the  porphyritic  grain  in  its  shelter  or  shadow,  and  in 

others  to  bo  the  result  of  the  granulation  of  the  larger  mass.     The 

muscovite  in  the  wavy  bands  exists  to  the  entire  displacement  of  the 

ground  masfi»;  and  would  thus  appeal'  to  have  been  developed  during  the 
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process  of  slipping  and  rending,  the  proof  of  which  is  seen  in  the  dis- 
location and  sundering  of  the  porphyritic  constituents,  the  cracks 
being  filled  with  the  ground  mass  and  muscovite.     The  scales  of  the 


Fig.  8.— Section  of  porphyroid  sericite  schist  (altered  quartz-porphyry)  from 
Line  Bay,  Pipestone  Lake,  showing  more  or  less  parallel  bands  of  muscovite, 
(m)  running  through  the  rock  and  flowing  around  the  porphyritic  crystals  of 
quartz,  (q)  and  orthoclase,  (o)  some  of  which  are  reduced  to  lenses  having  their 
long  axes  approximately  parallel,  x  44. 

muscovite  of  the  wavy  bands  are,  at  any  particular  place,  strictly 
parallel  and  closely  compacted,  so  that  the  band  extinguishes  as  a  unit 
for  as  much  of  its  length  as  may  coincide  with  a  section  of  the  nicols. 
The  relation  of  these  bands  of  muscovite  to  the  ground  mass  and  to 
the  porphyritic  crystals  is  illustrated  in  Fig.  8  drawn  with  the 
camera  lucida. 

No.  1784. — South  end  of  Clear-water  Lake,  Kishkutena  route,  we^  Clearwater 
side.  A  flesh-tinted  to  pui-plish  cryp to-crystalline  schist,  with  ®'t 
occasional  porphyritic  crystals  of  felspar,  and  with  chlorite  developed 
along  the  cleavage  surfaces.  Under  the  microscope,  seen  to  be  made 
up  of  a  fine-grained  ground  mass  of  quartz  and  felspar,  throughout 
which  are  disseminated  the  secondary  minerals  muscovite,  chlorite, 
epidote  and  calcite.  In  this  are  imbedded  large  usually  broken  frag- 
ments of  orthoclase  and  plagioclase,  and  areas  of  granulated  quartz. 
Chlorite  has  been  developed  along  the  shearing  planes. 

No.  1786. — Half  a  mile  west  of  last  locality  at  south  end  of  Clear- gouth  end 
water  Lake.  Light  grey  crypto-crystalline  schist  with  rough,  unctuous  ^^  ^^^' 
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cleavage  sui^faces,  resembling  the  last  in  its  microscopic  character, 
particularly  in  the  ground  mass.  The  porphyritic  constituents  ai*e 
crystals  and  broken  fragments  of  felspar,  and  granulated  lenses  of 
quartz,  indicative  of  intense  crushing  and  stretching  action.  A  large 
amount  of  muscovite  haB  been  developed  in  parallel  position  and  fre- 
quently flows  around  the  porphyritic  grains.  Small  amounts  of 
chlorite  and  calcite  are  scattered  through  the  rock. 

No.  1788. — West  side  of  Clearwater  Lake,  towaixis  the  south  end.  A 
greenish-grey  to  yellowish  quartz-porphyry,  carrying  large  masses  of 
quartz  and  felspar,  in  which  have  been  developed  considerable  muscovite 
and  some  chlorite,  and  in  which  are  imbedded  in  porphyritic  develop- 
ment, oi*thoclase,  plagioclase  and  quartz.  The  felsparo  usually  occur  in 
well  defined,  ciystalline  forms,  but  are  frequently  dislocated  and 
sundered.  They  are  largely  decomposed  to  kaolin,  muscovite  and 
epidote.  The  quartz  occui-s  in  iiTCgular  grains  and  in  more  or  less 
dodecahedral  forms,  which  are  often  seen  to  have  corrosion  bays  of  the 
ground  mass  running  into  them ;  or  to  be  parted,  the  fissures  being 
filled  with  the  gi*ound  mass. 

No.  1791. — South  side  of  Hazy  Point,  Clear-water  Lake.  A  flesh 
tinted  to  purplish  quartz-porphyry,  made  up  of  a  fine-grained  ground 
mass  of  quartz  and  felspar,  in  which  have  been  developed  considerable 
muscovite  in  minute  scales  and  a  little  chlorite,  calcite  and  secondary 
quartz.  -In  this  are  imbedded  large  porphyiitic  crystals  of  orthoclase, 
plagioclase,  entire  and  in  broken  pieces,  and  quai-tz  usually  in  lenses 
with  granular  mai'gins.  The  long  axis  of  the  felspars  and  of  the  quailz 
lenses  are  parallel,  and  there  is  a  flow  sti'ucture  of  the  muscovite  and 
chlorite  around  them.  There  is  present  also  a  little  epidote  resulting 
from  the  decoitiposition  of  the  plagioclase. 

No.  1829. — South  end  of  Cleai'-water  Lake,  east  side.  Grey  quartz- 
porphyry  merging  in  the  field  into  a  gneiss  by  the  development  of 
biotite  in  parallel  position.  Under  the  microscope,  it  appears  as  a 
fine-gi'ound  mass  of  quartz  and  felspar,  with  considerable  quantities  of 
epidote,  muscovite  and  a  little  calcite.  In  this  are  imbedded 
ciystals  of  orthoclase,  plagioclase.  quartz,  muscovite  and  biotite.  The 
orthoclase  is  in  Carlsbad  twins,  and  the  plagioclase  in  the  usual 
polysynthetic  twins  of  the  albite  type.  They  are  usually  rounded  or 
sub-angular  in  outline,  though  they  are  occasionally  met  with  in 
shai*p,  crystal  forms.  The  quartz  is  in  irregular  grains,  and  in  more 
or  less  rounded  dodecahedral  crystals.  The  muscovite  and  biotite  are 
only  sparingly  present  in  rather  thick  plates. 

No.  1841.— -South  end  of  Clear-water  Lake,  east  side,  half  a  milo 
south  of  Burnt  Narrows.  This  rock  has  the  aspect  of  a  micaceous 
granulitic  gneiss,  but  is  pi'obably  an  altered  form  of  the  quartz  por- 
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phyries  with  which  it  is  associated.  It  is  made  up  of  a  fine-gi*oand 
mass  of  quai-tz  and  felspar,  in  grains,  which,  with  high  powers,  are 
observed  to  be  more  or  less  rounded  or  granulitic,  and  the  constituent 
gi'ains  appear  to  be  larger  than  those  of  the  ground  mass  of  the  quartz 
porphyries,  above  described.  The  porphyritic  ciystals  are  only 
observable  in  irregular  and  vague  traces,  with  often  a  gi*anular  boinier. 
The  porphyritic  quartz  is  less  abundant  than  the  felspar.  Biotite  in 
irregular  plates  of  varying  size,  but  parallel  in  position,  is  scattered 
throughout  the  rock,  together  with  a  smaller  number  of  rather  large 
plates  of  muscovite. 

No.  2023.— South  side  of  Off  Lake.  In  association  with  the  acid  Off  Lak©. 
clastic  tuffs,  2019,  2021  and  2022.  Macroscopically,  a  purplish,  crypto- 
crystalline  sericitic  schist.  Under  the  microscope,  it  presents  a  fine 
ground-mass  of  quartz  and  felspar,  throughout  which  an  abundance  of 
muscovite  has  been  developed,  and  epidote  in  lenticular  nests.  In  this 
are  imbedded  crystals  of  orthocliise  in  Carlsbad  twins,  plagioclase,  and 

0       ^S7»    -j/f  .— 1 


m^ 


Fig.  9.— Sundered  crystal  of  tourmaline  in  quartz-porphyry  from  south  side 

of  Off  Lake,  x  11. 

quartz  generally  in  lenses  with  granulated  margins.  A  crystal  of 
tourmaline  was  observed  in  a  long  prism,  showing  the  sundering  or 
stretching  effects  manifested  elsewhere  in  this  rock.  The  sundered 
aspect  of  the  tom*maline  is  shewn  in  Fig.  9.  It  does  not  appear  to 
have  been  a  completely  developed  ciystal,  but  the  sepai*ation  of  the 
once  continuous  parts  is  nevertheless  quite  apparent.  The  crystal  is 
strongly  pleochroic,  oo  veiy  dark-green  to  greenish  blue,  e  very  light 
blown. 

No.  997. — West  side  of  Pickerel  Lake,  north  of  Cedar  NaiTows,  pickerel  Lake. 
Manitou  route.  A  light  bluish-grey,  quartzose  schist  of  fine  sugaiy 
texture,  with  large  porphyritic  blebs  of  quartz.  Under  the  microscope, 
it  appears  as  a  fine-grained  ground  mass  of  quartz  and  felspar,  through- 
out which  shreds  of  muscovite  are  plentifully  scattered,  together  with 
irregular  aggregates  of  grains  of  epidote  and  a  little  calcite.  In 
this  ground  mass  are  imbedded  large  grains  of  quai*tz,  some  of  which 
have  distinct  dodecahedral  outlines  which  give  the  rock  the  characters 
of  a  quartz  porphyry. 

No.  1001. — ^West  side  of  Pickerel  Lake,  one  mile  north  of  Cedar  Nar- one  mile  N.  of 
rows.    A  grey  aphanitic  rock  in  which  are  imbedded  grains  of  quartz  ^**"  Nairow*. 
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and  crystals  of  felspar.  Under  the  microscope,  constituents  of  three 
generations  are  represented  by  three  grades  of  fineness.  The  pre- 
dominant of  these  are  the  grains  of  the  second  generation  which  con- 
sist of  quartz  and  non-striated  felspar  in  uniform-sized  grains  from  -1  to 
•2  mm.  in  diameter.  These  are  sometimes  so  closely  packed  as  to  leave 
no  interstitial  space,  more  frequently,  however,  there  is  an  interstitial 
space  between  the  grains,  which  is  filled  by  the  material  of  the  third 
generation,  which  comprises  grains  of  felspar  and  quartz  from  -01  to 
•04  mm.  in  size.  The  constituents  of  the  second  and  third  generations 
together  with  grains  of  epidote,  shreds  of  muscovite,  and  a  little 
leucoxene,  make  up  a  ground  mass  in  which  are  imbedded  large  grains 
of  quartz,  crystals  of  orthoclase  twinned  on  the  Carlsbad  law  and  filled 
with  sharp  little  scales  of  muscovite  and  crystals  of  plagioclase  twinned 
on  the  albite  law,  and  largely  altered  to  epidote.  There  is  throughout 
a  well  marked  flow  structure  manifested,  seen  in  the  bending  of 
streams  or  bands  of  muscovite  around  the  porphyritic  grains  which 
are  further  sometimes  torn  asunder. 

Swell  Bay.  No.  54. — South  shore.  Swell  Bay,  one  mile  N.  E.  of  Little  Rocky 

Narrows.  A  dark  grey  crypto-crystalline  schist  made  up  of  a  fine- 
grained base  of  quartz  and  felspar  grains  of  var3^ing  size,  in  which  has 
been  developed  considerable  muscovite.  Coarser  mosaic  linear  areas 
alternate  roughly  with  finer  or  more  sericitic  areas,  giving  the  rock  a 
schistose  or  banded  structure.  In  this  base  are  imbedded  grains  of 
quartz,  some  of  which  are  rounded  or  crushed  into  granulated  lenses 
while  othera  retain  their  dihexahedral  form  quite  distinctly.  Fresh 
biotite  is  observed  to  have  been  developed  along  shearing  planes  in  the 
wake  of  the  crushed  or  granulated  quartzes.  A  good  deal  of  calcite  is 
interspersed  throughout  the  base,  and  occasionally  replaces  the  felspar. 
No.  1619. — South  shore.  Swell  Bay,  near  east  end.  A  yellowish  grey, 
feebly  banded  aphanitic  schist,  with  sericitic  gloss  on  cleavage  surfaces. 
A  very  much  squeezed  and  drawn  out  rock  made  up  of  a  fine  ground 
mass  of  quartz  aud  felspar,  with  considerable  muscovite  arranged  ia 
streams  or  flowing  bands  along  shearing  lines.  In  this  are  imbedded 
grains  of  magnetite  and  lenses  of  granulated  quartz,  with  liquid  and 
dirty  inclusions,  so  altered  that  it  might  possibly  have  been  a  quartz 
porphyry  tuff  rather  than  the  massive  ix)ck  itself. 

Sturgeon  Mia.  No.  62. — Sturgeon  Falls,  Seine  Eiver.  A  glossy,  grey,  porphyroid 
schist  made  up  of  a  very  fine  felsitic  ground  mass,  in  which  has  been 
developed  an  abundance  of  muscovite,  and  porphyritic  crystals  of 
orthoclase  and  plagioclase,  both  very  cloudy,  with  irregular  or  pear 
shaped  grains  of  quartz  with  undulatory  extinction.  There  is  a  good 
deal  of  calcite  in  large  individuals  present  as  well  as  a  considerable 
amount  of  fresh  biotite,  developed  along  parallel  lines  which  probably 
represent  shearing  planes. 
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Fragmental  Hocks — Grauwackes —  Volcanic  Tuffs,  etc. 
Besides  the  confflomerates  and  those  fissile  creen  schists  which  Two  types  of 

f         .  .  ,        .  ,     ,     ,         ,  ,        .  these  rocks. 

appear  to  be  altered  augitic  volcanic  ash  beds,  there  are  voluminous 
formations  of  other  fragmental  rocks  which  form  prominent  members 
of  the  Keewatin  series  in  the  region  under  consideration.  These  fall 
into  two  main  types  which,  however,  both  in  their  conditions  of  occur- 
ence and  in  their  petrographical  characters  are  closely  associated  (1)  First  type, 
grits  or  grauwackes,  generally  very  distinctly  bedded,  varying  in  color 
fiom  light-yellowish  grey  to  very  dark  grey  and  presenting  varying 
degrees  of  texture.  These  have  sometimes  the  characters  of  quartzites, 
and  oct:ur  generally  on  the  same  horizons  with  felsitic  schists,  from 
which  they  cannot  be  separated  for  pui'poses  of  mapping.  (2)  Volcanic  second  type, 
agglomerates  or  tuffs,  generally  extremely  felspathic,  and  having  a 
paste  quite  similar,  in  many  cases,  to  the  grauwackes.  The  included 
fragments  are,  for  the  most  part,  cither  sharply  angular  or  lenticulai*, 
and  composed  of  a  very  felspathic  rock,  often  a  quartz-porphyry,  which 
is  usually  of  lighter  color  than  the  paste.  The  lenticular  aspect  of  the 
fragments  appears  to  be  intimately  associated  with  a  pronounced 
schistosity  of  the  rock,  and  is  doubtless  the  result  of  deformation  due 
to  pressure.  There  is  throughout  the  region  a  notable  paucity  of 
those  greener  or  more  hornblendic  varieties  of  the  agglomerates  which 
were  observed  on  the  Lake  of  the  Woods.  Micaceous  varieties  are 
also  not  well  represented.  The  agglomerates  of  the  Eainy  Lake  region 
are  remai*kably  uniform  in  their  highly  felspathic  character,  but  are 
quite  the  same  as  the  more  felspathic  vai-ieties  obsei-ved  on  the  Lake 
of  the  Woods.  A  somewhat  detailed  account  of  the  characters  of  a  few 
specimens  of  these  fragmental  rocks  will  be  of  more  immediate  interest 
than  any  general  statements  that  may  be  made  concerning  them. 

On  the  south  side  of  Crow  Lake  there  is  an  extensive  development  g^^^^^^  ^.^^ 
of  bedded  fragmental  rocks,  most  of  which  being  felspathic  i-ather  than  ^"^'^  ^^®- 
quartzose,  and  having  theii*  constituent  gi^ains  angular,  rather  than 
rounded,  may  be  termed  grauwackes.  Some  of  them  ai«e,  however, 
very  quartzose,  and  of  the  character  of  indurated  sandstones.  The 
finer  gi'ained  of  these  ai'C  probably  partially  of  volcanic  origin,  i.e.,  the 
direct  debris  of  volcanic  material,  and  partially  of  sedimentary  origin. 
A  specimen  (109)  from  the  south  side  of  Patch  Island  is  a  very  tine- 
grained,  dark  grey,  evenly  banded,  hard  rock,  with  a  brittle,  conchoidal 
fracture.  Under  the  microscope,  it  has  a  well  marked  clastic  struc- 
ture, being  made  up  chiefly  of  angular  broken  fragments  of  quartz  of 
vaiying  size.  Occasionally,  the  grains  are  rounded  or  pear-shaped. 
The  rock  shews  the  banding  or  bedding  in  the  thin  section,  the 
demarkation  between  the  different  layers  being  an  irregular  wavy 
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line,  along  which  has  been  deposited  a  finely  granular,  almost  opaque 
material,  probably  iron  oxide.  Minute  grains  of  epidote,  pale  green 
flakes  of  chlorite,  and  shreds  of  muscovite,  are  present,  with  a  little 
leucoxene. 
Patch  Island.  Half  a  mile  west  of  Patch  Island  a  little  grey  massive  rock  with 
blades  of  chlorite  occurs.  Under  the  microscope  (98)  it  appears  to  be 
made  up  chiefly  of  angulai*,  sub-angular  and  occasionally  rounded 
grains  of  plagioclase  containing  needles  of  apatite,  and  quite  fresh  save 
for  the  presence  of  a  few  gi'ains  of  epidote  and  shreds  of  muscovite. 
Larger  grains  of  epidote  and  calcite  are  generally  distributed  through 
the  section,  together  with  a  little  leucoxene.  Micaceous  chlorite  occurs 
in  largo  patches  as  if  pseudomorphic,  after  some  pyroxenic  mineral 
and  pyrite  with  decomposition  rims  of  limonite. 

Two  miles  south-east  of  Chase  Point,  on  the  south  shore  of  Crow- 
Lake,  the  rock  is  a  grey  to  a  yellowish  white  grauwacke,  evenly 
bedded.  Under  the  microscope  (125)  it  is  made  up  of  a  fine-grained 
giound-mass  of  more  or  less  rounded  grains  of  quartz  and  felspar,  in 
which  are  imbedded  large  fragments  of  plagioclase,  orthoclase  and 
quartz.  The  section  is  cloudy  with  aggregations  of  kaolin  and  epidote. 
Well  defined  individuals  of  epidote  also  occur.  Other  secondary 
minerals  are :  quartz  in  mosaics,  calcite  in  occasional  grains,  some- 
times replacing  the  felspar,  muscovite  in  minute  scales,  a  little  limonite 
and  some  elongated  shreds  of  fibrous  hornblende. 

On  the  shores  of  the  bay  east  of  Shanty  Point,  an  agglomerate  or 
tuff  occura,  the  finer-grained  base  which,  under  the  mici*oscope  (146) 
is  made  up  of  a  paste  of  minute  particles  of  quartz  and  felspar,  in  which 
are  imbedded  angular  fragments  of  the  same  minerals  which  have 
sometimes  a  jagged  outline  with  sharp  re-entrant  angles.  The  plagio- 
clase is  spotted  with  small  quantities  of  muscovite,  epidote  and  zoislte. 
Shreds  of  hornblende  with  epidote  are  generally  disseminated,  as  well 
as  an  abundance  of  epidote,  unassociated  with  the  hornblende,  in  single 
grains  and  in  nests  of  grains. 

At  the  south  end  Undo  Bapids  between  Schist  Lake  and  Pipestone 
Lake,  a  grey  to  yellowish  compact  rock  occurs  with  whitish  weather- 
ing. Under  the  microscope  (234)  it  appears  as  a  fine-grained  ground 
mass  of  felspar  and  quartz,  with  interspersed  scales  of  muscovite  and 
grains  of  epidote,  in  which  are  imbedded  rounded  and  angular  frag- 
ments of  plagioclase  and  quartz.  The  most  prominent  mineral  in  the 
rock,  however,  is  calcite,  which  has  been  developed  in  situ  in  beauti- 
fully sharp  rhombs.  The  calcite  is  also  seen  partially  replacing  the 
plagioclase  fragments,  and  occasionally  a  well  defined  rhomb  of  that 
mineral  occurs  in  the  heart  of  a  felspar  grain.  The  calcite  has 
occasionally  a  nucleus  of  almost  opaque  granular  material. 


Chanty  Point 
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On  Pipestone  Lake,  half  a  mile  west  of  Pivot  Point,  north  side,  aw.  of  Pivot 
specimen  was  taken  of  a  greenish  grey  clastic  rock,  which  in  thin  sec-^®"*^ 
tion  (286)  is  seen  to  be  made  up  of  a  fine-grained  paste  of  quartz 
grains,  shreds  of  muscovite  and  chlorite  and  grains  of  epidote.  In  this 
are  imbedded  rounded  and  angular  grains  of  quartz  and  some 
leucoxene.  Pyrite  and  calcite  are  prominent  secondary  minerals.  That 
the  rock  has  yielded  to  pressure  is  indicated  not  only  macroscopically 
by  its  schistosity,  but  also  microscopically  by  the  breaking  and  sunder- 
ing of  the  quartz  grains  and  the  drawing  out  of  the  leucoxene  into 
long  stringers. 

A  quarter  of  a  mile  west  of  the  last  locality,  a  dark  green,  rudely 
schistose  chloritic  rock,  spotted  with  fragments  of  quartz,  occupies  the 
shore.    Under  the  microscope   (266)   it  is  made  up  of  a  matrix  of 


Fig.  10. — Fragmental  rock  from  from  near  Pivot  Point,  Pipestone  Lake,  shew-  * 

ins  sundering  of  individual  of  quartz,  (q,  q,  q)  into  several  pieces.  Kending 
effects  also  seen  in  leucoxene  (1),  (q)  quartz  grains  other  than  the  sundered  indi- 
vidual The  base  of  the  rock  is  chlorite,  (ch)  in  which,  subsequent  to  pressure, 
have  been  developed  sharp  rhombs  of  calcite  or  dolomite,  x  18. 

chlorite  and  quartz  in  fine  grains.  In  this  are  imbedded  large  rounded 
and  angular  fragments  of  quartz,  felspar  and  leucoxene.  The  rock 
shews  pressure  effects  to  a  remarkable  degree,  the  quartz  grains  fre- 
quently being  torn  asunder  into  numerous  fragments  shewing  the  same,  Pressure  effeotf 
or  approximately  the  same,  extinction.  The  spaces  between  these 
sundered  fragments  are  filled  with  chlorite,  the  scales  of  which  are  in 
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definite  parallel  position  coiTesponding  to  the  schist  planes.  The  leu- 
coxene  shows  the  same  sundering,  thoi/gh  in  a  less  degree.  Felspar 
grains  are  abundant.  Beautifully  sharp  calcites  have  been  developed 
in  the  chloritic  base  of  the  i-ock,  apparently  at  a  period  subsequent  to 
the  action  of  the  pressure.  The  various  features  here  described  are 
illustrated  in  Fig.  10. 

Three-quarters  of  a  mile  west  of  Pivot  Point,  on  the  south  side,  the 
rock  (277)  is  a  grey  schist  made  up  of  a  fine-grained  ground  mass  of 
quartz  grains  and  shreds  of  muscovite  in  parallel  position  with  patches 
of  chlorite  and  grains  of  epidote.  In  this  are  imbedded  larger,  rounded 
'  and  pear-shaped  grains  of  quartz,  with  occasionally  more  angular 
pieces.  Aggregates  of  muscovite  are  massed  together  in  parallel 
position,  in  areas  having  an  oblong  shape,  apparently  constituting  a 
pseudomorph.  after  felspar.  Scattered  through  the  section  are'  rhombs 
and  irregular  masses  of  calcite  and  magnetite  in  grains  or  loose 
lenticular  aggregates  of  grains. 
S.E.  side  ^^  ^^^  south-east  side  of  Pipestone  Lake  there  occur  some  subordin- 

of  lake.  ^^  jjg^g  ^|.^  grey-green,  fine  grained,  though  not  uniformly  textured 

rock,  having  a  well  marked  schistose  structure.  It  (356)  is  made  up 
chiefly  of  small  angular  and  subjugular  grains  of  quartz,  shreds  of  par- 
tially bleached  biotite  in  parallel  arrangement,  large  and  small  grains 
and  aggregates  of  grains  of  epidote,  with  areas  of  mosaic  quartz  and 
calcite  of  large  grain,  and  a  few  crystals  of  pyrito. 
Pickerel  Lake  ^*  ^^®  north  end  of  Pickerel  Lake,  Manitou  route,  there  is  a  large 
north  end.  volume  of  compact,  dark-grey  quartzose,  clastic  slates,  passing  across 
the  strike  into  fine  grained  clay  slates.  A  thin  section  of  this  rock 
(1011)  from  the  west  side  of  the  lake,  shews  it  to  be  distinctly  banded 
and  made  up  chiefly  of  quartz  in  more  or  less  rounded  grains,  with 
generally  a  black  rim  around  the  periphery  where  in  contact  with 
other  grains.  Over  this  are  scattered  cloud-like  patches  of  yellowish- 
green  isotropic  chloritic  material,  and  an  abundance  of  opaque  (carbo- 
naceous) matter  in  irregular  grains  and  ragged  shreds.  Grains  of 
*  leucoxene  with  opaque  nuclei  and  small  plates  of  muscovite  are  also 

present.     Microlites  of  apatite  and  zircon  are  included  in  the  quartz. 
East  side  ^^  ^^®  ^^^  ^^^®  of  the  lake,  another  specimen  of  the  same  rock  for- 

of  lake.  mation  presents  in  thin  section  (1022)  to  the  naked  eye,  or  with  a 

low  power,  a  spotted  appearance,  due  to  the  presence  of  round  or  pear- 
shaped  areas,  in  i-ough  parallel  arrangement,  which  are  clearer  and 
more  transparent  than  the  rest  of  the  rock.  The  base  of  the  rock  is 
an  aggregate  of  minute  quartz  grains,  intermixed  with  which  is  a  con- 
siderable amount  of  finely  divided  opaque  matter,  probably  carbon- 
aceous. The  rounded  and  pear-shaped  clear  spots  are  areas  where 
there  is  a  much   less  amount  of  carbonaceous  matter,  and  where  mas- 
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-covite  has  been  developed  in  little  nests  to  its  exclusion.  The  boixler 
of  these  clear  areas  is  a  comparatively  8hai*p  one.  Muscovite  in  large 
plates  and  a  little  flocculent  chlorite  are  also  scattered  throughout  the 
«ection.  The  differentiation  in  the  distribution  of  the  carbonaceous 
matter  recalls  that  in  the  Steiger  Schiefer  of  the  Bair-Andlau  contact 
zone  described  by  Eosenbusch,*  although  the  pi-ocess  appears  to  be 
the  reverse  of  that  there  obeei'ved ;  being  an  elimination  of  the  carbon 
from  certain  areas,  not  its  condensation  into  *'  Knotcheu."  The  speci- 
men described  is  from  the  proximity  of  the  most  easterly  of  the  two 
granite  bosses  on  Pickerel  Lake. 

Another  specimen  (1023)  from  the  same  formation  near  the  same 
granite  boss  is  a  fine  grained  compact  rock,  made  up  of  a  fine  quartzose 
base,  through  which  are  scattered  small  plates  and  ragged  shreds  of 
biotite  of  pale,  greenish-brown  color,  and  colorless  muscovite,  with 
occasional  crystals  of  pyrite,  the  decomposition  of  which  has  stained 
the  rock  yellowish. 

On  the  south  side  of  the  lower  end  of  Manitou  Lake,  the  rock  is  Manitou  Lake, 
a  much  finer  grained  and  more  slaty  or  fissile  phase  of  the  same  forma- 
tion as  that  fi*om  which  the  specimens  just  described  were  taken.  It 
{1077)  resembles  the  last  in  microscopic  structure.  Under  low  powers 
of  the  microscope  it  shews  a  distinctly  marked  lenticulai*  structure 
identical  in  miniature  aspect  with  that  shewn  by  glaciated  sections  of 
squeezed  agglomerates  on  the  large  scale.  The  lenticular^ areas  are 
more  transparent  than  the  base  of  the  rock.  This  base  is  made  up  of 
an  irregular  aggregate  of  quartz,  actinolite  (almost  colorless), muscovite 
and  calcite.  Scattered  through  it  and  rendering  it  cloudy  is  a  large 
amount  of  a  grey,  granular,  semi-ti*anslucent  substance  resembling  the 
product  of  the  kaolinization  of  felspar.  With  high  powers  these  grains 
in  ordinary  light  are  transparent,  but  almost  opaque  between  crossed 
nicols.  It  is  the  absence  of  this  cloudy  granular  material  in  the  lenti- 
cular areas  of  the  section  that  render  them  so  transparent  and  promi- 
nent, since  they  do  not  appear  to  otherwise  differ  greatly  from  the  rest 
of  the  rock. 

On  the  west  side  of  Clearwater  Lake,  Kishkutena  route  there  is  an  ciearwaur 
extensive  formation  of  felsitic  (quartz-porphyry)  agglomeiate.     A  spe-^^"* 
oimen  taken  from  the  shore  one  mile  north  of  Hazy  Point,  appears  as 
a  greenish,  clastic  rock,  or  quartz-porphyiy  tufl',  in  which  are  included 
large  angular  and  lens-shaped  masses  of  flesh-tinted  quartz-porphyiy. 
Under  the  microscope,  a  section  of  one  of  these  inclusions  (1796)  is  that   * 
of  a  typical  quai-tz-poi-phyiy,  shewing  a  fine  grained,  ground  mass  of 
quartz  and  felspar,  in  which  have  been  developed  secondaiy  muscovite 
and  a  little  epidote.  The  porphyritic  minei*a]s  are  orthoclase,  plagioclase 

•Mikr.Phy8.der  macs.  Gentein.    Stuttgart,  1886,  p.  47. 
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and  a  few  grains  of  qaartz.    The  felspars  are  in  well  defined  crystal 
foi'ms,  although  some  are  broken. 

The  matrix  of  the  agglomerate  shews  also  a  fine  grained  ground 
mass  of  quartz  and  felspar,  but  the  grains  are  not  of  such  uniform  size» 
nor  the  structure  of  the  rock  so  compact,  as  in  the  case  of  the  porphyry. 
There  is  much  more  epidote,  muscovite,  calcite  and  chlorite;  and  in 
the  porphyritic  or  pseudo-poi*phyritic  grains,  the  felspar  is  much  moi'e 
fragmental  or  broken  in  character,  and  there  is  an  abundance  of  irre- 
gularly shaped  grains  of  quartz.  It  also  shews  a  foliated  structui-e, 
and  might  be  mistaken  for  a  much  cmshed  quartz-porphyry,  were  it 
not  for  its  association  and  known  clastic  origin. 
Off  Lake.  On  the  west  shores  of  Off  Lake,  on  the  west  side  of  the  Kishkutena 

route,  there  occurs  a  coarse  fragmental  rock  of  a  yellowish  to  greenish 
color,  which* under  the  microscope,  (2019)  is  made  up  of  an  indis- 
criminate aggregate  of  quartz  and  felspai*  in  angular  fragments,  with 
irregular  shaped  nests  of  epidote  and  chlorite,  apparently  the  results 
of  decomposition  of  included  chips  of  a  basic  rock. 
Pseado-gnmsrio  f^arther  along  the  shore  to  the  southward,  the  rock  passes  into  a 
structure.  more  uniformly  textured  rock  of  yellow  color,  which  has  developed  in 
it  a  well  marked  pseado-gneissic  stinicture.  Under  the  microscope 
(2021)  the  rock  appears  to  be  much  the  same  as  that  last  described,  but 
shews  pressure  and  pulling  effects  to  a  remarkable  degree.  The  quartz 
grains  are  reduced  to  long  lenses  surrounded  by  a  granular  border 
which  runs  out  into  a  tapering  tail  at  each  end.  The  lenses  all  shew 
a  decided  undulatory  extinction  due  to  unequal  tension.  The  granules 
sarrounding  these  lenses  closely  interlock,  and  are  freer  of  inclusions 
than  the  lens  itself,  indicating  a  re-crystallization  of  the  grains  as  part 
of  the  process  of  granulation.  These  quartz  lenses,  with  their  gi*anu- 
lated  borders,  tapenng  tails,  and  undulatory  extinction  correspond 
exactly  with  those  described  by  Lehmann  in  some  of  the  rocks  of 
Bewmbianoe  to  Saxony,  as  a  result  of  pressure.*  The  felspai-s  ai*e  shattered  and  torn 
demsribedby  apart.  A  Considerable  amount  of  muscovite,  chloHte  and  epidote  has 
been  developed  in  the  rock,  and  these  minerals,  together  with  the  quarts 
lenses  are  all  in  parallel  arrangement,  giving  lise  to  its  gneiasic 
aspect 

On  the  south  side  of  the  lake  the  rock  is  still  more  gneissic  in  aspect, 
and  under  the  microscope  (2022)  appears  much  more  altered.  It  is 
made  up  of  orthoclase,  plagioclase  and  quartz.  The  felspars  are  in 
grains  of  usually  crushed  or  lenticular  appearance,  with  some  broken 
fragments  of  less  regular  contours.  The  quartz  is  in  mosaics,  arranged 
in  parallel  sti*ipes  which  appear  to  represent  the  granulation  of  large 
grains  of  quartz  carried  to  an  extreme.    Larger  lenses  of  quartz,  with 

*  Cf.  Xntenueh.  uber  die  Entatehuug  der  altkiystalliniMhen  Schief  erseBteine,  p.  260. 
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gi'annlated  margiDs  and  tails  are  also  observable.  Muscovite  and 
epidote  are  abundant  and  are  generally  arranged  in  long,  narrow  areas 
or  in  stripes  in  parallel  position. 

On  the  south  shore  of  Bainy  Lake,  and  on  the  off-lying  islands  in  the  Grind-stone 
neighborhood  of  Grind-stone  Narrows,  there  occur  rocks  of  clastic  ^"™''*' 
origin  which  appear,  in  some  places,  to  be  simply  altered  sandstones, 
while  at  others  they  are  very  felspathic,  schistose  and  glossy,  and  are 
associated  with  occasional  beds  of  agglomerate  and  true  conglomerate. 
A  specimen  (743)  from  the  shore  of  the  lake  one  mile  west  of  Grind-stone 
Nai'rows,  appears,  under  the  microscope,  as  a  finegrained  matnx  of 
quartz,  epidote,  muscovite  and  felspar,  in  which  are  imbedded  large  and 
small  broken  fragments  of  quartz  and  plagioclase,  which  are  usually 
quite  sharply  angular,  though  sometimes  rounded.  These  fragments 
of  quartz  ai^e  full  of  fluid  inclusions  which  ai*e,  for  the  most  pai't, 
arranged  in  rows  or  streams.  The  other  minei*als  present  ai*e  magne- 
tite, limonite  and  leuooxene  in  sporadic  grains. 

At  Grind-stone  Narrows  the  rock  is  a  yellowish,  quartzose  schist 
made  up,  as  seen  in  thin  section  (749),  of  a  clastic  aggregate  of  quartz 
and  felspar  grains  of  a  generally  angular  or  sub-angular  shape,  im- 
bedded in  a  paste  made  up  of  the  same  minerals  in  a  more  iinely 
divided  state,  and  cemented  by  secondary  minerals  such  as  quartz, 
caicite,  muscovite,  chlonte,  limonite  and  epidote. 

Peridotites  and  Gabbros, 

Peridotite  rocks  ai*e  veiy  poorly  represented  in  the  Sainy  Lake  Peridotites  not 
region.    They  have  been  observed  at  only  a  few  localities,  and  jj^  *  **"  *** 
these  they  occur  in  the  extremely  altered  foi*ms  known  as  serpentine. 
They  occur  only  in  the  Keewatin  series,  but  their  relations  to  the  rocks 
adjoining  them  are  ill  defined,   and  have  not  been  altogether  satis* 
factorily  determined.    They  appear,  however,  to  be  the  alteration 
products  of  igneous  masses  which  are  of  the  same  geological  age  as  the 
traps  and  other  volcanic  rocks  of  the  Keewatin  series ;  and  although  Theirf«>io«icai 
their  common  boss-like  character  suggests  that    they  are  intruaive  "***'**'*■• 
through  the  Keewatin  rocks,  such  intrusion  has  probably  taken  place 
coeval  with  the  bedded  formations,  volcanic  and  sedimentaiy,  of  the 
Keewatin. 

One  of  these  bosses  of  serpentine,  appai*ently  of  quite  small  extent,  q^^  j^^ 
occurs  on  the  N.  E.  extremity  of  the  point  of  land  that  projects  into  ■•'pontine. 
Crow  Lake  from  the  west  side  midway  between  Gi*ow  Portage  and 
Wade  Portage.  The  rock  is  of  a  fine,  compact  texture,  and  has  a 
mottled^  light  and  dark  green  aspect  and  shows  a  yellow  weathered 
surface.  It  is  a^Roclated  with  green  altei*ed  traps  and  green  schists. 
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Lake  Desi>air 
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Little  can  be  determined  fi-om  the  microscopic  examination  of  the 
rock  (24)  as  to  its  original  character.  It  is  seen  to  be  made  up  of 
rounded  or  sub-angular  grains,  now  composed  entirely  of  serpentine 
of  a  pale  green  color,  but  pi'obably  originally  composed  of  olivine. 
Between  these  grains  there  is  considerable  interstitial  calcite  and  a  little 
chlorite,  while  granular  or  dusty  magnetite  is  disseminated  throughout 
the  section. 

On  Clear-water  Lake,  Kishkutena  route,  the  west  shore  of  the  lake, 
for  a  distance  of  about  a  mile  south  from  the  49th  parallel  is  occupied 
by  a  similar  rock,  which  was  observed  to  be  traversed  by  small  veins 
of  coarsely  fibrous  serpentine  or  picrolite. 

Another  locitlity  at  which  this  class  of  rock  was  obsei'ved  is  at  the 
bottom  of  the  South  Bay  of  Lake  Despair,  to  the  west  of  the  North- 
west Bay  of  Rainy  Lake.  Here  it  occupies  the  shore  for  the  space  of 
between  a  quarter  and  half  a  mile,  with  black  hornblende  schists  on 
either  side.  Its  relations  to  these  schists  could  not  be  studied  at  the 
time  the  locality  was  visited,  from  the  fact  that  the  woods  were  on  fire 
close  down  to  the  water's  edge,  and  it  was  with  difficulty  that  a  few 
specimens  could  be  secured.  Two  varieties  of  somewhat  different  aspect 
were  observed  in  the  same  mass.  One  of  these  (1741)  is  a  pui*plish, 
green,  compact  serpentine,  speckled  with  glistening  facets  of  mica.  It 
weathers  on  exposed  surfaces  to  a  dull  red  color.  Under  the  micro- 
scope, the  only  minerals  that  can  be  detected  now  are  serpentine, 
magnetite  and  white  mica.  It  is  probably  an  exti*emely  altered  form 
of  an  olivine-enstatite  rock  of  coarsegrained  texture.  The  only  traces 
of  these  minerals,  however,  that  are  now  observable  are  the  rounded  or 
double-domed  outlines  of  the  one  with  fine  dusty  magnetite,  heaped  to- 
gether in  the  middle,  and  the  oblong  nearly  rectangular  forms  of  the 
other  with  the  cleavage  lines  still  remaining.  The  magnetite  is 
occasionally  in  distinct  octahedra,  but  genei*ally  it  occui*s  in  irregular 
granules,  and  is  nearly  always  associated  with  a  mica  which  is  either 
colorless,  or  pale  green  and  pleochroic ;  some  of  it  polarizes  brilliantly 
and  some  in  quieter  coloi*s,  such  as  brown  and  grey.  It  all,  however, 
gives  a  biaxial  interference  figure  in  converged  polarized  light,  a 
fact  which  determines  it  as  muscovite,  and  not  bleached  biotite,  as 
might  be  suspected  from  its  association  with  the  iron  oxide.  The 
less  brilliantly  polarizing  varieties  shew  between  crossed  nicols,  the 
peculiar  bird's-eye-maple  mottling  so  characteristic  of  the  micas. 

The  second  variety  (1742)  of  serpentine  taken  from  this  occurrence  on 
Lake  Despair,  has  a  mottled  aspect  of  agi*eenish,  black  base  and  silvery 
grey  spots.  Its  microscopic  aspect  resembles  that  of  the  specimen  just 
described,  in  all  i-espects,  except  that  there  is  an  abundance  of  grey  lea- 
coxene.  This  often  shews  opaque  nuclei  of  magnetite  or  titanic  iron 
but  is  more  commonly  without  such  nuclei. 
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On  the  north  side  of  the  south-east  arm  of  Crow  Lake  there  is  boss- Crow  Lake 
like  area  of  gabbro  which,  in  places,  appeara  to  be  entirely  altered  to*^  "***  **  ^ 
serpentine  although  retaining,  for  the  most  pai-t,  its  granalar  character. 
A  specimen  of  the  less  altered  part  of  this  mass  appears  in  thin  section 
(46  A)  to  be  an  olivine,  hypersthene  gabbro.  It  is  composed  of  hyper- 
sthene,  olivine,  diallage  and  plagioclase.  The  hypersthene  is  the  most 
abundant,  the  diallage  and  plagioclase  are  the  least  abundant,  and 
occur  in  about  equal  proportions.  The  hypersthene  is  quite  fresh  and 
shews  its  characteristic  pleochroism  very  strongly.  Neither  it  nor  the 
diallage  are  bounded  by  crystallographic  contours,  but  are  allotriomor- 
phic.  The  olivine  is  in  more  or  less  well  defined  crystals,  with  character- 
istic dome  faces,  but  is  more  than  half  altered  to  serpentine,  anasto- 
mosing veins  of  which  traverse  the  olivine  in  all  directions.  The  plagio- 
clase is  in  cloudy,  lath-shaped,  polysynthetically  twinned  crystals,  and 
in  small  oval  bodies  included  in  the  hypersthene.  There  is  associated 
with  the  hypersthene  a  considerable  propoKion  of  magnetite. 

The  area  of  gabbro  which  is  exposed  on  the  shores  of  Bad  Vermil- Sau«urite„  , 

_.  °  '^  icabbroofBad 

ion  Lake  and  Eiver,  diflTei-s  from  that  just  described  from  Crow  VermUion 
Lake  in  the  fact  that  plagioclase  was,  in  the  original  rock,  the  domin- 
ant mineral,  while  the  olivine  and  pyroxenic  minerals  were  very 
sparingly  represented.  Thus,  under  process  of  decay  and  alteration, 
the  rock  has  assumed,  not  the  form  of  serpentine  but  that  of  saussurite, 
the  condition  determining  the  difference  beiog  doubtless  the  propor- 
tion of  magnesia  and  iron  in  the  onginal  magma.  The  gabbro  on  Bad 
Yermilion  Lake  is,  in  many  places,  a  fine  white  rock  resembling  at 
first  sight  a  coaraely  crystalline  marble.  It  is,  however,  much  harder, 
and  is  for  the  most  part  mottled,  with  the  pyi'oxenic  constituent. 
Under  the  microscope  (47)  there  is  little  to  be  noted,  save  that  the 
anorthite  is  almost  entirely  changed  to  the  aggregate  of  zoisite  and 
albite,  known  as  saussurite,  and  that  the  pyroxene  is  non-pleochroic 
and  rhombic,  though  much  decomposed,  and  difficult  to  determine 
accurately. 

In  another  section  (2154)  calcite  is  a  prominent  constituent  of  the 
saussurite,  besides  the  zoisite  and  albite,  and  the  pyroxenic  constituent 
is  altered  entirely  into  serpentine  in  nests  or  aggregates  of  small 
grains. 

The  Ooutohiching  Series. 

Around  the  east  arm  of  Kainy  Lake  there  is  an  enormously  thick  Q^jogioai 
series  of  schists  of  remarkably  uniform  character  underlying  the  2JJ>Jj2?j^^ 
Eeewatin  series.  They  are  composed  chiefly  of  quartz  and  biotite,  SjjSjoter. 
with  or  without  felspar,  and  are  distinctly  bedded  in  layers  of  varying 
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thickness,  and  in  such  a  manner  that  it  is  difficult  to  resist  the  concln- 
sion  that  the  layere  are  the  result  of  original  deposition. 
8ho«w°f  Rain       "^^®  series  is  best  studied  in  its  stititigraphical  aspects  in  the  excel- 
NMQ&^lin       ^®^*  natui»al  section  afforded  by  the  shores  of  the  lake,  on  the  Canadian 
Lake.  side,  from  Bleak  Bay  to  Kettle  Falls  and  thence  across  Nameukan  Lake 

to  Sand  Point  Lake.   Throughout  this  distance,  about  twenty-four  miles 
in  a  direction  more  or  less  obliquely  transverse  to  the  strike,  only  the 
upturned  edges  of  the  beds  of  the  Coutchiching  series  are  seen,  the  dip 
vai-ying  fipom  almost  horizontal  to  quite  vertical.    The  only  interrup- 
tions are  a  few  small  intrusions  of  gneiss  or  gitinite  which  ti*a verse 
the  rocks  in  the  neighborhood  of  the  axes  of  folding. 
Breadthofbeit     The  breadth  of  the  belt  from  Bleak  Bay  to  Sand  Point  Lake,  in  a 
direction  directly  transverse  to  the  strike  is  about  eighteen  miles.  The 
limit  of  the  belt  on  the  north  is  its  contact  with  the  Keewatin  rocks 
along  the  edge  of  the  trough  which  inins  down  the  Seine  Siver  and 
across  Eainy  Lake  to  the  bottom  of  Rat-root  Bay.    Its  southern  limit  is 
its  contact  with  an  area  of  gneiss  and  granite  of  which  the  full  extent 
is  not  yet  known,  but  which  has  been  traced  on  the  shores  of  the  Inter- 
national Boundary  canoe  route  ae  far  as  the  east  side  of  Basswood 
Lake.    Within  these  limits  this  belt  of  the  Coutchiching  rocks  com- 
repSition*       pmes  a  three-fold  repetition  of  the  ftill  volume  of  the  series;  and  two 
of  Toiume.       ^^^  Qf  folding.  One  an  anticlinal  and  the  other  a  synclinal  are  clearly 
indicated. 

For  six  miles  and  a  half  southward  from  the  northern  limit  of  the 
belt  of  the  Coutchiching  series  the  dips  are  continuously  to  the  north 
or  under  the  above  mentioned  Keewatin  trough,  at  angles  which  range 
from  15^  to  85°.  Then  we  come  upon  a  line  along  which  the  rocks 
are  in  a  perfectly  vertical  attitude,  and  to  the  south  of  which  they  dip 
Antioiinai  southward.  This  line  is  taken  to  be  the  axis  of  a  great  anticlinal  fold. 
^^  It  intersects  the  shore  at  a  point  midway  between  the  mouth  of  the 

Eat  fiiver  and  Yague  Point. 
Similar  ^  precisely  similar  disposition  is  observed  iu  the  section  afforded  by 

?JS?onUnfted*^®  shorcs  of  the  lake  on  the  United  States  side.  From  their  contact 
SeLftke^*^^  with  the  Keewatin  rocks,  near  the  mouth  of  Black  Bay,  to  the  Brul^ 
NaiTOWs,  the  Coutchiching  rocks  run  in  continuous  exposure,  striking 
with  the  general  trend  of  the  shore  and  with  a  prevailing  northerly 
dip  at  angles  vai'ying  from  50°  or  55°  to  90°.  At  Cranberry  Bay  it  is 
about  veilical.  After  rounding  Point  Observe  at  Brul^  Nai*rows  and 
entering  Saginaw  Bay,  it  becomes  lower  and  lower,  the  direction,  how- 
ever, of  both  dip  and  strike  remaining  constant.  With  the  exception 
of  an  unimportant  local  or  intermediate  fold  observable  at  the  south- 
west comer  of  Saginaw  Bay,  this  northerly  dip  at  low  angles  is  constant 
on  all  the  shores  and  islands  of  the  bay.  South  of  Pine  Islands,  the  dip 
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gradually  becomes  steeper,  and  at  the  Narrows  between  Big  Island  and 

the  south  shore,  a  line  is  reached  along  which  the  dip  is  vertical. 

This  is  the  same  axis  as  that  observed  between  the  mouth  of  fiat  fiiver 

and  Vague  Point.    It  is  again  found  on  the  line  of  section  afforded  by 

the  Pipestone  Kiver,  about  one  mile  up  stream,  the  dip  on  the  north  Pipestone  River 

side  being  distinctly  northward,  and  on  the  south,  southwai-d.    The 

total  distance  through  which  this  axis  is  thus  traceable  is  sixteen 

miles,  and  judging  from    the   uniformity   of  structure   it  probably 

extends  very  much  further.     In  the  vicinity  of  this  axis  and  to  the 

south  of  it,  on  the  islands  and  especially  the  south  shore  of  the  lake, 

there  are  numerous  intrusions  of  granitoid  gneiss  and  of  a  very  coarse 

muscovite  granite,  in  which  the  constituent  crystals  are  often  several 

inches  in  diameter.    These  are  most  pi*ominent  on  the  islands  to  the 

south  and  south-west  of  Vague  Point  and  in  the  neighborhood  of  Big 

Island,  as  well  as  on  the  south  shore  east  of  Big  Island. 

South  of  the  aitis  the  strata  continue  to  dip  south,  to  a  line  drawn 
parallel  to  the  strike  through  Kettle  Falls.  This  latter  line  constitutes 
a  synclinal  axis,  the  rock**  to  the  south  of  it  all  having  a  southerly  dip.  Synclinal  axis. 
The  distance  between  the  anticlinal  and  synclinal  axis  is  about  foui* 
miles  and  three-quaii:er8.  The  distance  between  the  Kettle  Falls 
syncline  and  the  southern  limit  of  this  belt  of  Coutchiching  rocks 
where  it  comes  against  the  granite  and  gneiss  of  Sand  Point  Lake  is 
about  six  miles  and  three-quarters.  In  this  three-fold  repetition  of 
the  volume  of  the  Coutchiching  series  an  unusually  good  opportunity 
of  foiming  an  estimate  of  the  thickness  of  the  series  is  afforded,  owing  «  ..  .. 
to  the  simplicity  of  the  folding.  In  the  first  six  miles  and  a  half  of  thickness, 
the  belt,  from  its  northern  limit  south waixi  to  the  anticlinal  axis  it  is 
difficult  to  form  an  estimate  of  the  average  dip.  The  whole  distance 
may,  however,  be  divided  into  five  portions,  in  each  of  which  the 
average  dip  may  be  estimated  with  comparative  accuracy,  and  the 
total  thickness  thus  deduced  be  taken  as  that  of  the  series.  At  the 
contact  with  the  base  of  the  Keewatin  series  on  Bleak  Bay  and  on  the 
Seine  River,  the  Coutchiching  schists  plunge  under  the  higher  rocks  in 
an  almost  vertical  attitude.  A  little  away  from  the  line  of  contact, 
however,  they  become  more  inclined  and  the  average  dip  for  the  first  ^i"* 
mile  may  be  taken  as  about  75° ;  the  average  dip  for  the  next  mile  and 
a  half  is  about  45° ;  for  the  next  mile  and  three-quartei'S,  30^ ;  for  the 
next  mile  and  a  quarter,  45°,  and  for  the  last  three-quai*ters  of  a  mile 
up  to  the  line  of  the  anticlinal  axis,  *75°.  The  total  volume  estimated 
from  these  angles  is  23,7(50  feet,  or  4*50  miles. 

The  second  or  southerly  dipping  portion  of  the  belt  between  the  anti-  Second 
clinal  and  synclinal  axes,  or  between  fiat  River  and  Kettle  Falls  is  four™ 
miles  and  threeKjuarters  in  breadth,  and  presents  a  greater  unifonnity 
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of  dip,  the  general  average  of  which  may  be  taken  at  about  76° ; 
giving  a  thickness  of  24,224  feet  or  4*588  miles. 

In  the  third  portion,  or  that  between  the  synclinal  axis  at  Kettle 
Falls  to  the  southern  limit  of  the  belt  against  the  gneiss  and  granite  of 
Sand  Point  Lake,  the  dip  again  varies  considerably.  For  the  first  two 
miles  the  average  dip  to  the  north  is  about  75°  ;  for  the  next  half  mile, 

Thiid  ^^° »  ^^^'  *^®  ^®^^  "^^^®  ^^^  *  ^^^^»  ^^°>  ^^^  ^^**  *^®  ^^*  *^^  miles  and 

meMnrement   three-quarters,  60°.    Calculating  in  the  same  manner  as  before  wo  find 
a  thickness  of  28,754  feet  or  5*44  miles. 

Thus  the  three  independent  measurements  of  the  series  shew  a  fairly 

satisfactoiy  agreement,  and  they  seem  to  be  sufficient  to  establish  its 

enormous  thickness.     So  far  as  the  figures  are  to  be  relied  upon,  they 

Diminution  of  indicate  that  the  series  is  thickest  towards  the  south,  and  diminishes 

thickness  to  the  ' 

northward.       in  volume  north  Ward. 

Two  other  ^^^  Other  distinct,  but  stratigraphically  connected,  areas  or  belts  of 

CoutoWohing.  ^^®  Coutchiching  series  are  known.  Both  of  these  have  an  anticlinal 
structure  and  dip  under  the  Keewatin  formations  on  either  side  of  the 
axis. 
Bear's  Passage  The  first  of  these  Comprises  the  belt  of  mica  schists  (occasionally 
gneissic  by  addition  of  felspar)  which  extends  from  the  neighborhood 
of  the  Bear's  Passage  across  Eainy  Lake  in  a  "W.S.W.  direction  to 
Coutchiching  and  thence  down  Bainy  Eiver.  In  the  direction  of  its 
strike,  the,belt  is  traceable  continuously  for  twenty-four  miles,  and  it 
probably  continues  to  the  we8twai*d,  under  the  post-glacial  formations 
of  the  Eainy  Biver,  for  a  distance  of  at  least  sixteen  miles.  The  breadth 
of  the  belt  at  the  Bear's  Passage  and  from  that  point  to  Open- water 
Narrows  is  about  two  miles  and  a  quarter.  Westward  of  Open-water 
Narrows  the  belt  bifui'cates  around  an  area  of  gneiss,  the  more  northerly 
spur  running  out  to  Gash  Point,  while  the  southerly  or  main  spur  keeps 
the  general  trend  of  the  belt,  and  near  Coutchiching  is  a  little  more 
than  two  miles  wide. 
Bosses  of  ^^®  anticlinal  axis  of  the  belt  is  marked  by  a  line,  or  series,  of  three 

lAurentian  distinct  and  well  defined  oval  or  elliptically  shaped  bosses  of  Laurentian 
anticlinal  axis,  gneiss.  The  Coutchiching  schists  dip  away  from  these  bosses  in  all 
directions,  so  that  the  general  anticlinal  sti'ucture  of  the  belt  is  made 
up  of  three  anticlinal  domes.  These  three  bosses  of  Laurentian  gneiss 
cut  the  Coutchiching  schists  in  the  same  manner  as  an  irruptive 
granite  and  displace  a  very  considerable  proportion  of  the  series  in 
the  middle  of  the  belt.  The  fiinst  of  these,  which  is  well  exposed  at  the 
Bear's  Passage  and  the  shore  to  the  southwest  of  it,  is  three  miles  long 
and  one  mile  and  a  quarter  wide.  The  second,  in  the  neighborhood  of 
Open-water  Narrows,  is  three  and  a  quarter  miles  long,  and  one  and  a 
quarter  miles  wide.    The  third  is  over  eight  miles  long,  and  two 
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miles  and  a  half  wide.    In  each  case  the  long  diameter  of  the  boss 
coincides  with  the  general  trend  of  the  schists  composing  the  belt. 

At  the  noii/h  ead  of  the  Bear's  Passage  the  Coutchiching  schists  dip 
away  from  the  Laurentian  gneiss  (or  granite,  for  here  it  is  very  indis- 
tinctly foliated)  at  an  angle  of  40^.  Across  the  stinke,  for  a  distance  of 
a  little  over  half  a  mile  to  the  north-west,  the  angles  of  dip  diminish  Coutohiohing 
and  the  rocks  finally  pass  under  the  altered  traps  of  the  Keewatin  in- under 
clined  at  an  angle  of  20^.  All  around  the  north-east  end  of  the  boss  of 
gneiss^  whose  limit  in  this  direction  is  the  Bear's  Passage,  the  schists 
dip  away  from  it  at  comparatively  low  angles.  At  the  south-east  comer 
of  Sedgut  Bay,  ea^t  of  the  Bear's  Passage,  they  gradually  assume  a  con- 
stant N.N.E.  strike  and  dip  E.S.E.  at  angles  varying  from  60°  to  K"" ; 
at  which  angles,  both  at  the  extreme  south-east  of  Eedgnt  Bay  and  on 
Swell  Bay,  one  mile  east  of  Bear's  Passage,  the  Coutchiching  i-ocks 
may  be  observed  to  pass  under  the  Keewatin.  The  southern  edge  of 
the  belt  along  the  line  of  its  contact  with  the  Keewatin  has  already  Limits  of  Bear's 
been  sketched  in  the  description  of  the  distribution  of  the  latter  series.  ^"■***  ^^** 
The  Coutchiching  rocks  along  this  line  appear  to  be  the  return  of  those 
which,  on  the  south  side  of  the  lake,  dip  northward  under  the  Seine 
Eiver  Keewatin  belt,  the  two  being  continuous  stratigraphically,  and 
forming  a  synclinal  trough  in  which  that  belt  of  the  Keewatin  lies 
shai-ply  folded.  The  northern  edge  of  the  belt,  between  the  north  end 
of  the  Bear's  Passage  and  the  bay  north  of  Open-water  Narrows  is  only 
partially  determined  to  bo  as  mapped,  the  mapping  being  iufeiTcd 
from  the  known  disposition  of  the  mica  schists  inland  on  the  north  side 
of  the  Bear's  Passage  boss  of  Laurentian  gneiss,  and  between  the  latter 
and  the  Open-water  Narrows  boss,  whore  they  constantly  dip  away 
from  the  gneiss  and  towai*ds  or  under  the  Keewatin  at  angles  nowhere 
greater  than  60°.  At  the  entrance  to  Eocky  Islet  Bay  on  the  west 
side,  the  Coutchiching  schists  dip  under  the  Keewatin  at  an  angle  of 
60^,  but  along  the  shore  from  Back  Point  to  Gash  Point  the  dip  is 
vertical  or  somewhat  inverted.  The  rocks  forming  the  belt  have  not 
been  obsei-ved  on  the  shore  of  the  lake  opposite  Gash  Point,  north  of 
Coutchiching,  and  the  spur  of  the  belt  which  terminates  at  Crash  Point 
appears  to  have  been  cut  off  either  by  a  fault  or  by  an  analogous  dis- 
placement of  the  rocks  by  the  Laurentian  gneiss. 

Perhaps  the  most  remarkable  feature  of  this  belt  is  the  small- ComDarative 
ness  of  the  revealed  thickness,  as  compared  with  the  great  voiame. 
thickness  determined  for  the  same  series  in  the  south  paH  of 
the  lake  only  a  few  miles  distant.  It  is  difficult  to  find  sections 
across  the  belt  where  a  satisfactory  estimate  of  the  thickness  can  be 
formed,  on  account  of  the  interruption  of  the  bosses  of  gneiss  which 
occupy  its  central  part  along  the  anticlinal  axis.    The  volume  is,  how- 
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ever,  evidently  small  compared  with  that  already  described.  The 
maximum  measurable  thickness  is  that  revealed  along  the  south  shore 
from  Eat-root  Bay  to  near  Coutohiching,  where  it  is  probably  between 
8000  and  9000  feet.  This  diminution  in  volume  agrees  with  the  fact 
already  stated,  as  observed  elsewhere,  that  the  thickness  diminished 
regularly  towards  the  north.  This  thinning  out  may,  however,  be  due 
to  absorption  in  the  magma  fi'om  which  crystallized  the  Laurentian 
gneisses  and  granites.  ' 

meUmorohiBm  ^^^8®  portions  of  the  Coutchiching  series  which  are  in  immediate 
£*^^^*^th  contact  with  the  bosses  of  Laurentian  gneiss,  are  the  most  altered,  and 
exhibit  the  strongly  marked  characters  of  contact  metamorphism,  be- 
ing studded  with  nodule-like  crystals  of  andalusite  or  staui-olite.  The 
rocks  are,  however,  very  much  decomposed,  and  the  metamorphic 
minerals  have  been  much  altered  and  removed  by  subsequent  decay.  The 
least  altered  portion  of  the  series  appears  to  be  that  which  is  seen  on 
the  south  shore  of  the  lake  between  Coutchiching  and  Eat-root  Bay, 
where  in  places  the  schists  have  the  character  of  bluish,  somewhat 
micaceous  quartzose  slates. 

The  third  area  occupied  by  the  Coutchiching  series  is  that  on  the 
shores  of  Eice  Bay.  Here  again  the  structure  is  that  of  a  beautifully 
distinct  anticline,  the  rocks  dipping  away  at  angles  of  45^  irom  the 
axis,  and  passing  beneath  the  Keewatin  rocks  on  either  flank  at  the 
somewhat  steeper  angles  of  fi'om  60°  to  75°.  The  axis  passes  through 
the  centre  of  the  peninsula  which  separates  the  two  arms  of  Eice  Bay, 
but  at  the  extremity  of  the  peninsula,  where  it  can  be  closely  located, 
the  base  of  the  series  is  not  revealed,  and  no  estimate  can  be  formed  as 
to  its  full  thickness  at  this  place.  A  minimum  thickness  may  be  cal- 
culated from  a  revealed  breadth  across  the  strike  of  about  one  mile,  the 
average  dip  being  taken  at  about  60°.  This  gives  a  thickness  of  about 
4,600  feet.  The  Laurentian  gneiss  appears  in  the  axis  of  the  anticline 
at  the  north-east  end  of  the  north  ann  of  the  bay.  But  the  irruptive 
character  of  the  gneiss  precludes  the  assumption  that  the  beds  in  con- 
tact with  it  are  the  proper  base  of  the  Coutchiching.  The  south-eastern 
flank  of  this  anticline  appears  to  form  with  the  northern  flank  of  the 
anticline  of  the  second  belt  above  described,  a  synclinal  trough  in 
which  lie  the  Keewatin  rocks  exposed  on  the  shores  of  Eedgut  Bay 
stratigraphioai  to  the  north  of  the  Bear's  Passage  and  on  the  shores  of  Grassy  Portage 
different  areas  and  Eocky  Islet  bays.  The  connection  of  the  two  areas  and  their 
rooks.  stratigraphical  relationship  is  further  seen  in  the  band  of  Coutchiching 

rocks  which  sun'ounds  the  north-east  end  of  the  area  of  Keewatin 
rocks,  and  forms  the  nm  in  that  direction  of  the  basin  or  trough  in 
which  the  latter  lie. 
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Relations  op  the  CouxcmcHiNo  Series  to  the  Eeewatin  and 

Laurentian. 

Without  being  able  to  conclusively  prove  it,  there  appears  to  be  much  The 
presumptive  evidence  in  the  facts  cited   to  shew  that  the  pi'esent  SjSSSS^hS 
eminently  crystalline  state  of  the  Coutchiching  series  is  the  result  of  "*"®'' 
the  metamorphism  of  strata  which  were  originally  in  large  part  ordia- 
ary  quartzose  sediment,  although  part  may  possibly  have  been  acid 
volcanic  rocks,  such  as  quartz-porphyries  or  felsites.    In  many  parts  of 
the  series  garnets  abound,  and  if  the  rocks  were  carefully  examined 
other  metamorphic  minerals  would  doubtless  be  found.  That  percolating 
siliceous  solutions  were  active  agencies  in  effecting  the  metamorphism 
of  these  strata,  is  nroved  by  the  fact  that  in  many  places,  particularly 
on  the  north  side  of  Saginaw  Bay  and  east  of  Brul6  Nai-rows,  the  part- 
ings between  the  beds  have  sei'ved  as  fissures  for  the  deposition  of  vein 
quartz.    This  vein  quartz  is  very  abundant  in  lenses  or  lens-like  sheets,  vein  quarti 
and  is  clearly  a  secondary  pixxiuct  in  the  rock.     The  same  watery    ^^^^  •t»u. 
solutions  which  deposited  the  quartz  in  these  lenses  in  the  more  open 
portions  of  the  formation,  must  have  saturated  the  rock  throughout, 
and  given  rise,  probably,  to  much  of  the  quartz  and  felspar  in  it.     Only 
in  one  instance  has  hoi*nblende  been  observed  throughout  the  whole 
series.    There  are  no  intercalations  of  basic  volcanic  rocks,  and  none 
that  can  now  be  distinctly  recognized  as  acid  volcanic  rocks.    There 
are  no  limestones  or  dolomites  in  the  series,  nor  have  any  conglomerates 
been  obsei-ved. 

The  advent  of  the  time  of  the  formation  of  the  Keewatin  rocks  ^^s  period  of  voi- 
the  inauguration  of  a  period  of  intense  volcanic  activity.    Prior  to  2*.^*®  activity 
that  there  is  no  certain  record  of  volcanic  action ;  while  a  very  large  ^K^jJ"?^  ®^ 
proportion  of  the  total  volume  of  the  Keewatin  is  made  up  of  volcanic 
rocks,   such  as  diabase  and  quartz-poi-phyry,  with  their  tuflfe  and 
agglomerates. 

Such  a  change  in  the  conditions  of  mck  formation  does  not  in  itself  Nature  of  break 
necessarily  imply  any  great  lapse  of  time  between  the  cessation  of  the  Coutchiobing 
accumulation  of  the  Coutchiching  and  the  deposition  of  the  firet  rocks *°      ^*^  "*" 
of  the  Keewatin.    That  there  has  been  a  certain  interval,  however, 
during  which  erosion  has  taken  place  is  indicated  by  the  conglomerate 
at  the  base  of  the  Keewatin  on  Seine  Eiver  and  Eat-root  Bay.    If  the 
question  of  the  conformity  of  the  two  series  is  to  be  decided  merely 
by  the  parallelism  of  the  structural  planes  in  the  vicinity  of  the  con- 
tact, the  two  series  should  be  described  as  conformable.    But  if  the 
question  is  considered  more  broadly,  and  the  term  unconformity  is  to 
be  regarded  as  expressive  of  a  geological  break,  or  profound  change 
in  the  conditions  of  rock  formation,  then  the  two  series  are  unquestion- 
ably unconformable. 
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Relations  of         With  regai'd  to  the  relationship  of  the  Coutchichmff  series  to  the 
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LaoNntian.  underlying  LaarentiaD,  little  need  be  added  to  what  has  already  been 
said.  Wherever  the  contact  of  the  two  is  obsei-vable  that  contact  is 
igneous  and  more  or  less  brecciated,  the  conditions  being  precisely 
the  same  as  those  which  prevail  at  the  contact  of  the  Keewatin  and 
Laurentian  at  places  where  the  Coutchiching  rocks  do  not  intervene. 
The  contact  is  well  seen  on  a  small  island  just  three  miles  east  of 
Coutchiching.  The  north  half  of  the  island  is  occupied  by  Laurentian 
gneiss,  which  is  presumably  continuous  with  the  area  of  the  rock  so 
well  exposed  on  the  islands  between  Open-water  Narrows  and  the 
vicinity  of  Gash  Point.  The  south  half  of  the  island  is  occupied  by  the 
schists  of  the  Coutchiching  series.  The  line  of  contact  runs  across  the 
island  in  a  direction  parallel  to  the  strike  of  the  schists.  Apophyses 
from  the  gneiss  cut  the  Coutchiching  schists  transversely,  and  these 
are  distinctly  foliated;  while  fragments  of  the  schists  of  irregulai* 
angular  contour,  which  have  very  evidently  been  detached  from  the 
main  mass  of  the  Coutchiching,  are  found  imbedded  in  the  gneiss  at 
a  few  yai'ds  from  the  contact.  Plate  I.  shews  the  nature  of  these 
inclusions,  as  well  as  the  distinct  foliation  of  the  gneiss  in  which 
they  are  imbedded,  close  to  the  contact.  The  same  phenomena  are 
wery  apparent  at  many  places  on  the  islands  where  the  contact  of  the 
Coutchiching  is  mapped  between  Open-water  NaiTOWS  and  Gash  Point, 
and  at  many  places  where  the  contact  is  not  seen,  large  masses  and 
bands  of  the  Coutchiching  schists  may  be  seen  imbedded  in  the  gneiss, 
the  schist,  where  in  large  bands,  being  more  or  less  shattered  and 
penetrated  in  all  its  fissures  by  the  gneiss  which  retains  its  foliation 

Penetration  of  usually  parallel  to  the  walls  of  the  fissui-e  as  shewn  in  Plate  II. 
representing  a  contact  on  one  of  the  islands  between  Back  Point  and 
Gash  Point.  The  exposures  in  the  vicinity  of  Open-water  Narrows 
and  Bear's  Passage  afford  good  instances  of  the  intrusion  of  the  gneiss 
through  the  schists,  although  here  the  former  is  more  granitoid  than 
it  is  farther  west  on  the  islands  in  the  neighborhood  of  Gash  Point. 
Plate  III.  shews  the  contact  of  the  Laurentian  gneiss  and  the  Coutchi- 
ching mica  schists  at  the  south-east  part  of  Bedgut  Bay,  where  the 
gneiss  cuts  the  schists  shai«ply  and  the  latter  abut  upon  it  obliquely. 

The  rocks  of  granitic  composition,  which  cut  the  Coutchiching  series 
on  the  shores  and  islands  of  Kainy  Lake  between  Brul^  Narrows  and 
Kettle  Falls,  are  in  some  places  distinctly  foliated  and  gneissic,  while 
in  others  they  are  quite  undifferentiated  or  granitoid  in  sti'ucture.  The 
same  is  true  of  the  Laurentian  rocks  which  break  through  the  same 
series  on  Nameukan  Lake.  In  both  cases  the  gneiss  or  granite  cuts 
the  schists  in  the  most  irregular  fashion  and  numerous  detached  por- 
tions of  the  latter  are  imbedded  in  it.  The  same  conditions  prevail  at 
the  contact  across  the  north  end  of  Sand  Point  Lake. 
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COUTCHICHINO    8BRIBS. 

The  rocks  of  the  Coutchichinff  series  deserve  a  much  more  thorough  Need  of  more 

®  /»  .       extensive  study 

microscopic  investigation  than  I  have  had  an  opportunity  of  giving 
them.  A  close  comparison  of  their  detailed  structure  with  that  of  the 
Xiaurentian  gneisses,  which  in  this  region  appear  to  the  writer  to  he 
beyond  question  irruptive,  would,  he  is  convinced  from  a  consideration 
of  their  field  conditions,  throw  much  light  upon  the  vexed  question  of 
the  distinction  between  gneissas  (?)  which  are  tmly  altered  sediments, 
and  gneisses  which  are  nothing  more  than  foliated  granites. 

The  leading  macroscopic  characte]*s  of  the  rocks  of  the  series  have 
already  been  given,  and  it  only  remains  to  add  a  description  of  the 
microscopic  character  of  the  few  typical  specimens  which  have  been 
examined,  in  order  to  put  on  record  all  that  is  up  to  the  present  known 
of  these  rocks. 

Mica  Schists  and  GranuUtic  Gneisses, 

Near  the  Coutchiching  Rapids  the  rocks  are  typical  mica  schists  of  Coutchiohing^ 
the  seiies.  They  are  dark,  fine-gmned  slaty  rocks  made  up  essentially 
of  quartz  and  biotite.  A  thin  section  (690)  of  a  specimen  from  the 
shore  of  the  lake  to  the  east  of  the  rapids  shows  it  to  be  an  aggregate  or 
mosaic  of  rounded  or  sub-angular  grains  of  quartz  of  a  generally  uni- 
form size.  The  quartz  is  characterized  by  a  more  or  less  undulatory 
extinction,  suggestive  of  unequal  tension.  Biotite  is  in  irregularly 
shaped  plates  lying  in  parallel  position,  determining  the  schistosity  of 
the  rock.  A  little  muscovite  accompanies  the  biotite,  and  epidote  in 
yellowish  to  colorless  crystals,  and  in  aggregates  of  such  crystals,  is 
sparingly  present.  Limonite  is  generally  distributed  in  large  and 
small  grains.    Apatite  also  is  an  accessoiy  constituent. 

On  the  south  side  of  Knuckle  Island,  about  a  mile  and  a  half  east  of 
Open-water  Nari'ows,  the  mica  schist  is  observable  in  immediate  con- 
tact with  the  southern  margin  of  the  Open-water  Narrows  area  or  boss 
of  Laurentian  gneiss.  The  line  of  contact  of  the  gneiss  and  mica 
schists  is  parallel  to  the  shore  of  the  island,  and  close  to  the  waters  contact  sone* 
edge,  so  that  the  accessible  contact  zone  of  schists  is  a  narrow  one.  The 
schist  is  a  fine-grained,  light  grey,  fissile  rock,  with  lumpy  or  nodular 
cleavage  surface,  due  to  the  presence  in  the  schist  of  lai'ge  rounded  or 
stoutly  spindle-shaped  bodies,  (occasionally  square  or  rectangular  in 
outline)  which  give  it  a  gnarled  or  knotted  appearance.  The  rock  is 
rather  soft  and  fissile,  due  to  decomposition  under  weathering  influences. 
Under  the  microscope,  (1560)  the  mass  of  the  I'ock  is  seen  to  be  a  fine- 
grained aggregate  of  gran uli tic  quartz  and  brown  biotite  in  small 
plates  all  arranged  parallel.  In  this,  as  base,  are  imbedded  large,  oblong 
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plates  of  muscovite  with  pai-allel  basal  boundaries,  but  ragged  and 
shred-like  at  the  ends.  These  plates  of  muscovite  are  congregated  to- 
gether in  nests  with  some  of  the  base  of  the  schist,  in  a  modified  form, 
as  interstitial  cement.  This  cement  differs  from  the  rest  of  the  schist 
in  having  more  biotite  and  less  quartz  in  its  composition.  Besides  these 
nests  of  large  plates  of  muscovite,  there  are  larger,  light-colored  areas 
of  oval  outline,  but  of  irregular  boundaries,  which  appear  to  have  been 
probably  occupied  by  crystals  of  andalusite,  or  some  allied  mineral  as 
ii  product  of  contact  metamoi*phism.  In  the  present  altered  condition 
of  the  rock  the  original  mineral  is  replaced  by  a  grey  mass  of  minute 
particles  of  muscovite  and  kaolin,  which  polarize  as  an  aggregate.  The 
quartz  of  the  schists  is  seen  occasionally  to  enclose  minute  shreds  of 

Absence  of       biotite.    The  total  absence  of  felspar  in  a  rock  which  has  undergone 

altered  rook  at  contact  metamoi*phism  at  the  contact  with  a  granitic  mass  is  an  in- 
teresting fact.  It  is  in  harmony  with  Rosenbusch's  observations  on 
the  contact  zone  of  Barr-Andlau.* 

Rook  from  top  A  Specimen  from  the  top  of  the  series  near  the  contact  with  the 
Keewatin  at  the  west  end  of  Bed-pine  island  is  a  dark,  grey,  fine- 
grained, micaceous  schist.  Under  the  microscope,  (1436)  it  appears 
as  a  fine-grained  quartzite,  made  up  mostly  of  grains  of  quartz  with 
a  little  felspar  and  a  good  "deal  of  brown  biotite.  The  quartz  grains 
appear  in  section  as  a  mosaic,  but  present  a  distinctly  rounded  or 
granulitic  aspect.  There  are,  however,  areas  in  which  mosaics  of 
coarser  texture  appear  with  the  grains  more  interlocking.  These  are 
probably  secondary.  There  are  also  occasional  larger  broken  pieces 
of  plagioclase  and  quartz,  which  shew  a  partial  rounding  of  the  contour, 
as  if  by  abrasion.  Calcite  and  a  little  muscovite  are  also  present  a« 
secondary  minerals. 

On  the  south  shore  of  Rainy  Lake  near  Ooutchiching  Rapids  there 

Rainy  Lake.i  is  in  association  with  the  mica  schists  an  iron  grey,  micaceous 
gneiss  differing  from  the  former  only  in  the  possession  of  a  felspathic 
constituent.  It  might  perhaps  be  rather  called  a  felspathic  mica  schist 
than  a  gneiss.  In  thin  section  (690  b)  it  is  seen  to  be  composed  of 
quartz,  orthoclase,  plagioclase,  biotite  and  muscovite.  A  more  or  less 
distinct  rounded  or  granulitic  appearance  is  presented  by  the  ortho- 
clase, though  not  by  the  plagioclase.  '  The  quartz  contains  inclusions 
of  apatite  in  characteristic  jointed  needles,  besides  opaque  minutely 
granular  bodies. 

Bleak  Bay.  ^^®  rocks  on  the  south  side  of  Bleak  Bay  are  fine-grained,  grey 

gneisses  or  felspathic  mica  schists.  A  ^ecimen  (53)  in  thin  section, 
cut  parallel  to  the  schist  planes,  appeal's  as  a  more  or  less  granulitic 

*  Die  Steiger  Sohiefer  und  Ihre  Contaotzoae  and  en  Graniten  von  Barr-Andiau,  Strassbarg* 
1877. 
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mosaic  of  qaai*tz,  orthoclase  and  plagioclase,  with  an  abundance  of 
fresh  biotite,  mostly  arranged  in  pai*aliel  position.  Both  quartz  and 
felspar  contain  numerous  liquid  inclusions,  some  with  bubbles,  together 
with  minute  microlites.  A  number  of  opaque  grains  of  uncertain 
character  are  also  present.  A  similar  rock,  from  one  of  the  islands  in 
this  part  of  the  lake,  in  which  the  section  (55)  is  cut  perpendicular  to 
the  schist  planes,  resembles  the  last  closely.  The  orthoclase  is  cloudy, 
while  the  plagioclase  is  quite  fresh.  The  quartz  contains  liquid  inclu- 
sions with  moving  bubbles,  and  hair-like  needles  of  rutile,  besides  oval 
grains  of  apatite.  There  is  a  well  marked  tendency  to  granulitio 
structure  in  the  quartz  and  orthoclase,  while  the  plagioclase  is  usually 
in  irregular  shaped  grains.  The  biotite  is  in  plates  of  various  thick- 
ness  lying  in  parallel  position. 

Another  specimen  from  the  south  side  of  Bleak  Bay  resembles  (53)* 
It  is  very  quartzose,  and  the  disposition  of  the  biotite  is  such  as  to  give 
it  a  spangled  appearance.  Under  the  microscope,  the  rock  has  a 
strongly  mai*ked  granulitic  aspect,  the  grains  of  quartz  and  felspar 
having  a  prevailingly  rounded  shape.  The  grains  are  of  varying  size. 
The  quartz  preponderates  very  much  over  the  felspar  and  is  full  of 
liquid  inclusions  arranged  mostly  in  streams.  Fresh,  brown  biotite  is 
distributed  throughout  the  section  in  small  shreds  and  large  plates  all 
in  parallel  position. 

A  specimen  from  the  south  shore  of  the  lake  between  Cranberry  Bay  ^^»  near 
and  Bml^  Narrows,  resembles  the  last  in  general  appearance.  In  thin 
section  (1239)  it  is  seen  to  be  made  up  of  quartz,  plagioclase,  biotite, 
muscovite  and  garnet.  The  granulitic  or  rounded  character  of  the 
constituent  grains  is  confined  to  the  quartz,  part  of  which,  however,  is 
also  in  elongated,  irregular  lenses.  The  plagioclase  occurs  in  grains 
of  quite  irregular  shape,  adapted  to  the  contoui*s  of  adjoining  grains,  in 
other  words,  is  granular  in  the  sense  in  which  Eosenbuseh  defines  the 
word.  The  biotite  is  much  more  abundant  than  the  muscovite  and 
occurs  in  lai*ge  plates.  Both  micas  are  in  parallel  position  throughout 
the  section.  A  few  gai-nets  of  a  purplish  grey  color  occur,  some  of  which 
are  the  largest  individuals  of  all  the  minerals  in  the  rock.  These  are 
of  irregularly  rounded  shape,  and  sometimes  enclose  portions  of  the 
base  of  the  rock. 

On  the  east  side  of  Lobstick  Island  the  series  is  represented  by  a  i^ii,.rti^ 
dark,  pepper-and-salt  grey,  glistening  schist  of  very  fine-grain.  Under  ^*"'** 
the  microscope  (680)  it  is  seen  to  be  composed  of  quartz,  orthoclase, 
plagioclase  and  biotite,  with  a  little  hornblende.  The  biotite  is  very 
abundant  in  irregular  shaped  plates,  lying  in  parallel  position.  The 
orthoclase  exhibits  a  zonal  structure,  the  outer  portion  being  of  differ- 
ent optical  orientation  from  the  inner  perfectly  shaped  crystal  which 
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forms  the  nucleus  of  the  iiTegalarly  shaped  grain.  The  same  stinic- 
tare  is  less  commonly  exhibited  by  the  plagioclase.  In  many  of  the 
felspars,  ochei*ous  or  dusty  matter,  together  with  minutely  gi*anular  or 
granulitic  matter,  is  congregated  in  more  or  less  spherical  bunches  in 
the  centre  of  the  grnin.  Otherwise,  the  felspars  are  fi*esh  and  glassy. 
The  hornblende  is  usually  in  elongated,  but  irregularly  shaped  grains. 
The  structure  is  for  the  most  part  granular. 

The  i*ock8  of  the  Sice  Bay  area  of  the  Coutchiching  series  differ 
somewhat  from  those  of  the  same  series  farther  south.  They  are  as 
before  all  very  quartzose  and  fall  into  two  varieties,  those  containing 
felspar  and  those  free  from  it.  In  the  latter,  which  are  probably  the 
more  prevalent,  the  rock  is  either  made  up  of  a  very  schistose  inter- 
leaving of  thick  layers  of  quartz  and  thin  films  of  dark  green  scaly 
chlorite,  apparently  an  alteration  piK>duction  of  biotite ;  or  is  composed 
of  a  similar  but  less  even  interleaving  of  quartz  and  muscovlte,  the 
latter  being  more  abundant  than  the  chlorite  in  the  first  case.  In  the 
felspathic  vai-iety,  both  biotite  and  muscovite  are  usually  present,  the 
biotite  predominating,  and  the  rock  assumes  the  form  of  a  gneiss  of 
peculiar  character,  in  which  the  quartz  is  disposed  in  lenses  usually 
from  one-eighth  to  one-quarter  of  an  inch  in  diameter,  and  from  one 
thirty-second  to  one  sixteenth  of  an  inch  thick  at  the  middle.  If  not 
in  lenses  the  quartz  is  in  very  distinct  sheets  often  one  or  two  inches 
across,  and  one  sixteenth  to  one  eighth  of  an  inch  thick.  These  sheets 
taper  towai'ds  their  periphery  and  are,  indeed,  also  much  flattened 
lenses  of  gi*eat  diameter.  In  these  rocks  orthoclaso  occurs  sometimes 
in  large  crystals  from  half  an  inch  to  an  inch  across,  with  their 
greatest  diameter  parallel  to  the  schist  plane,  and  the  plane  of  com- 
position of  the  Carlsbad  twins  inclined  at  an  angle  of  about  4b^  to  the 
same.  These  crystals  of  orthoclase  usually  have  long  tails  as  in  the 
felspars  of  augen  gneiss.  Whether  the  habitus  of  the  quartz  and 
orthoclase  are  the  result  of  pressure  analogous  to  that  described  in  the 
Saxon  granulites  by  Lehmann,  or  whether  they  partake  of  the  natui'O 
of  vein  minerals  due  to  the  percolation  of  heated  solutions,  is  a  ques- 
tion which  can  only  be  decided  by  a  much  more  careflil  microscopic 
study  of  the  rocks  than  I  have  had  an  opportunity  of  giving  them. 
Apart  from  these  augen-like  orthoclases,  which  are  only  of  occasional 
occui-rence  along  certain  lines;  particularly  in  the  rocks  on  the  west 
side  of  the  nan*ows  of  the  north  arm  of  Bice  Bay,  there  is  a  consider- 
able proportion  of  felspar  associated  with  the  quartz  throughout  the 
rock.  The  schists,  or  gneisses,  in  which  the  augen-like  felspars  were 
observed,  ai*e  in  proximity  to  the  very  coarse  mica-syenite  or  syenite 
gneiss  on  the  south  east  side  of  Hopkins  Bay  which  appears  to  be  of 
irruptive  origin.  Only  a  few  characteristic  specimens  of  these  rocks 
have  been  examined  microscopically. 
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At  the  entitince  to  Eice  Bay,  on  the  west  side,  the  series  is  repre- Entrance  to 
sented  by  a  fine-grained,  evenly  laminated  grey  gneiss.  Microscopically  *°®  ^' 
(1506)  it  appears  as  a  granulitic  aggregate  of  quai-tz,  orthoclase, 
plagioclase  and  biotite,  with  some  muscovite  and  epidote.  As  a  inile, 
the  granulitic  or  ronnded  character  of  the  quartz  and  felspar  is  very 
marked.  The  quartz  contains  liquid  inclusions.  All  the  mica  plates 
are  in  pai*allel  position. 

On  the  west  side  of  the  Nan-ows  of  the  north  arm  of  Rice  Bay,  a  i-ock  Rice  Bay 

narrows, 
occurs  whose  maci-oscopic  charactei*8  have  been  described  on  the  last 

page.  Under  the  microscope,  (1519  A)  it  appeai*s  as  an  eminently  granu- 
litic aggregate  of  quartz,  orthoclase,  microcline,  plagioclase  and  biotite, 
with  some  muscovite  and  epidote.  The  granulitic  or  rounded  char- 
acter of  the  grains  is,  however,  characteristic  only  of  the  quartz  and 
orthoclase,  while  the  plagioclase  often  presents  irregular  or  granular 
shapes.     The  felspars  are  all  quite  fresh. 

A  specimen  from  the  north  shore  of  the  east  arm  of  Rice  Bay,  is  a|S^  "ay.^^ 
schist  made  up  of  muscovite  and  quai-tz.  In  thin  section  (67)  the 
quartz  appears  in  areas  of  granulitic  grains  surrounded  by  muscovite 
which  is  veiy  abundant,  both  in  broad  plates  and  in  compact  aggre- 
gates. The  quai-tz  is  full  of  colorless  microlites.  The  plates  of  musco- 
vite are  in  parallel  position. 

A  specimen  fi*om  the  noi*th  end  of  the  noi-th  arm  of  Rice  Bay  is  a^rthumof 
schist  composed  of  alteraate  thick  layers  of  quartz  and  thin  films  of 
green  biotite  or  biotite  altered  to  chlorite.    Under  the  microscope  (66) 
the  quai-tz  is  granulitic,  and  contains  liquid  inclusions  and  mici*olites. 

On  an  island  in  Rainy  River,  a  little  over  four  miles  above  Manitou§J?J«h|g»»ngo 
Rapid,  there  is  an  outorop  of  a  rock  which  has  pi'ovisionally  been 
classed  with  the  Coutchiching,  although  its  isolated  character  renders 
its  stratigraphical  relations  a  matter  of  conjecture.  It  has  the  aspect 
of  a  very  fine-grained,  grey  gneiss  of  even  lamination,  but  micro- 
scopically (1604)  it  appeara  to  be  little  more  than  a  micaceous  sand- 
stone  or  quartzito.  It  is  made  up  mostly  of  quartz,  with  a  little 
plagioclase  in  grains  of  varying  size,  partly  rounded  and  partly  angu- 
lar. It  is  evidently  a  clastic  rock,  the  chief  alteration  which  it  has 
undergone  being  the  development  of  secondary  quartz  in  mosaics  and 
of  muscovite  and  bi'own  biotite  in  small  irregular  plates  lying  in 
parallel  position.  The  rock  is  scarcely  schistose.  The  i*ounded  shape 
of  the  constituent  gi*ainB  of  quartz  appears  to  be  due  to  water-wearing 
action  in  an  original  sand.  There  is  a  good  deal  of  cloudy,  kaolin-like 
material  scattered  through  the  section. 
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A. — ^Laubbntian. 

It  will  be  convenient  in  deecribing  the  Laurentian  of  the  region 
under  consideration,  to  deal  with  each  area  sepai^ately,  dwelling 
pai'ticularly  only  on  that  which  has  been  most  closely  studied,  viz. : 
the  Stanjikoming  area, 
stanjikoming  The  limits  of  this  Laai*entian  area  have  been  already  described  and 
are  shewn  on  the  map  of  the  region  which  is  being  prepared.  It  has 
a  north  and  south  diameter  of  thirty-two  miles,  and  its  greatest 
DimeiuionB      diameter  is  an  east  and  west  direction,  from  Clear-water  Lake  to  the 

east  end  of  Bedgut  Bay,  is  about  foi'ty-six  miles. 
AraaseiMirabie  The  area  is  natui*ally  sepai'able  into  two  distinct  parts,  according  to 
iDto  two  parta.  ^j^^  character  of  the  rocks  which  compose  them,  viz.,  (1)  an  inner 
nucleus,  and  (2)  a  broad  peripheral  zone.  The  distinction  between 
these  is  very  clearly  and  sharply  defined  in  the  northern  half  of  the 
area,  but  much  less  so  in  the  southern  half.  The  inner  nucleus  is  com- 
posed essentially  of  a  biotite-granite  gneiss  of  medium  texture  and 
grey  color,  which  is  very  quartzose  and  distinctly  foliated. '  The  rocks 
of  the  peripheral  zone  ai*e  more  basic  than  those  of  the  inner  nucleus. 
The  prevailing  habitus  is  that  of  a  syenite,  or  hornblende-granite, 
quartz  being  either  absent  or  only  sparingly  present.  The  color  is 
either  grey  or  reddish ;  the  texture  is  coarse-grained  and  the  gneissic 
foliation  very  much  less  pronounced  than  it  is  in  the  biotite  gneisses  of 
the  inner  nucleus. 
Xdneof  From  the  west  end  of  the  North«west  Btiy  the  line  of  demarkation 

between  ^^'^  between  the  inner  nucleus  and  the  outer  zone  of  hornblende-syenite 
andimaw^'^^^gi^oi&S)  with  its  local  facics  of  hornblende-granite,  and  even  biotite- 
naoiens.  granite,  gneiss,  has  been  traced  very  satisfactorily  as  mapped,  around 

in  an  irregular  crescent,  concave  to  the  south,  to  Bedgut  Bay.  From 
Lake  Despair,  across  the  Despair  Biver  and  the  various  arms  of  Jack- 
fish  Lake,  through  Loon  Lake,  across  the  Manitou  Biver  above  the 
Devil's  Cascade,  and  thence  across  Yane  Lake  and  Capt.  Cuttle  Lake  to 
Black  Sturgeon  Lake  and  Crow  Bock  Inlet,  the  line  is  very  sharp,  and 
can  be  located  at  all  of  these  various  points  of  intersection  very  closely, 
there  being  a  sudden  change  from  one  rock  to  the  other.  This  line  is 
rudely  parallel  to  the  line  of  contact  previously  sketched  between  the 
Keewatin  and  Laui*entian.  Between  these  two  roughly  parallel  lines 
the  zone  of  syenitic  gneisses  has  a  breadth  which  varies  from  three  to 
to  six  or  seven  miles.  That  the  whole  of  this  breadth  is  occupied  by 
the  same  kind  of  rocks  is  established  by  the  examination  of  tlie  well 
bared  shores  of  the  half  dozen  or  more  canoe  i*outes,  which  ti*avei*se  it 
at  intervals  sufficiently  close  to  afford  the  necessaiy  data  for  mapping. 
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At  the  two  ends  or  horns  of  this  crescent-like  zone  it  appears  to  be-  Breadth  of 
come  confused  with  the  biotite  gneisses  of  the  inner  nucleus,  and  to  '*^°^ 
blend  with  them  in  a  manner  which  seems  only  explicable  on  the  sup- 
position that  the  two  rocks  were  both  in  a  more  or  less  plastic  or 
fused  state  at  the  same  tim^.  This  lack  of  sharp  distinction  between 
the  two  kinds  of  rock  begins  on  the  west  side  on  Lake  Despair  and  be- 
comes more  and  more  apparent  as  we  endeavor  to  trace  the  syenite  i^o^ai  blending 
gneiss  across  the  end  of  North-west  Bay  to  Half-way  Inlet.  A  band  of  ^f  ^^^^^^^ 
these  syenite  gneisses  certainly  crosses  the  North-west  Bay  in  the 
dii'ection  indicated,  such  direction  being  coincident  with  the  strike  of 
the  evenly  foliated  biotite  gneisses.  But  in  this  band  are  portions 
which  are  scarcely  distinguishable  from  the  ordinary  biotite  gneisses, 
except,  perhaps,  that  they  are  rather  coarse-textured,  and  which  do 
not  appear  to  be  inclusions,  but  pass  into  the  syenitic  phase  of  the  rock 
by  gradations.  In  the  adjacent  biotite  gneiss,  also,  which  occupies  the  Gneisses  on 
greater  portion  of  the  shores  of  North-west  Bay,  there  are  local  de-  North-west 
velopments  of  a  syenitic  facies.  These  are  intimately  associated  with  ^' 
what  appear  to  be  included  masses  and  bands  of  hornblende  schist,  or 
massive  dioritic  rock,  in  the  more  acid  biotite  gneiss,  and  it  would  ap- 
pear in  these  cases  that  the  coaree  syenite  gneiss,  whether  it  be  mica- 
syenite  or  hornblende-syenite,  has  resulted  from  the  fusion  and  inter- 
mixture of  the  more  acid  with  the  more  basic  rock.  The  first  occur- 
rence of  this  coarse  syenite  gneiss  observed  in  going  up  the  bay  is  on 
the  south  shore  opposite  Shelter  Island,  where  it  has  the  facies  of  a 
porphyritic  mica-syenite  with  frequently  a  little  quai^tz.  At  all  the 
available  exposures  on  the  shores  of  Half-way  Inlet,  this  gneiss  appears 
to  bo  the  prevailing  rock,  from  a  point  a  quarter  of  a  mile  north  of 
Cliff  Narrows  to  the  bottom  of  the  inlet.  It  also  appears  on  the 
S.E.  shores  of  the  terminal  expansion  of  the  North-west  Bay  and 
occnpios  probably  a  mile  and  a  half  of  the  shore.  It  occurs  also  on 
the  noi'th,  or  north-west  shore  of  this  same  expansion  of  the  bay, 
opposite  Gusty  Point.  Here,  however,  as  at  other  places,  it  is  much 
mixed  with  the  ordinary  biotite  gneiss,  so  that  the  relationship  that 
exists  between  the  two  is  difficult  to  make  out.  In  some  places  it  ap- 
])ears  to  cut  the  latter  as  an  intrusion  through  it,  but  this  appearance 
only  extends  to  the  sudden  and  bos&-like  presence  of  the  syenite  in  the 
midst  of  biotite  gneibS,  and  contacts  where  the  relationship  can  be 
satisfactorily  studied,  are  difficult  to  find. 

In  its  continuation  to  the  S.iJ.  the  band  appears  to  thin  out  to  a  narrow 
width  between  Half-way  Inlet  and  the  west  shore  of  Eainy  Lake, 
where  nothing  but  biotite  gneisses  are  found,  except  at  a  point  three- 
quai*tor8  of  a  mile  N.W.  of  Standing-stone  Point,  where  a  small  patch 
of  syenite  was  observed ;  and  some  on  the  latter  point  itself. 
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Cootinnationof     It  seems  probable  that  the  zone  of  syenite  gneiss  which  thus  be- 
peiss  on^iDy  gins,  at  the  west  end  of  the  North-west  Bay,  to  become  confused  and 
mixed  with  the  biotite  gneiss,  is  continued  in  the  area  of  hornblende 
syenite  gneiss,  which  is  exposed  on  Eainy  Eiver  between  six  and  seven 
miles  above  the  Manitou  Bapid,  and  also  in   the  area  of  coarse  mica- 
syenite  gneiss  which  is  exposed  on  Rainy  River  at  Fort  Frances  and 
thence  northwai*d  for  about  six  miles  on  the  west  side  of  the  lake  to 
Stanjikoming  Bay.    The  small  area  of  hornblende  and  mica-syenite 
gneiss  observable  on  the  south-east  side  of  Hopkins  Bay  seems  to  serve 
as  a  link  of  connection  between  the  last  and  the  firat  described  cres- 
cent-like zone  at  its  eastern  extremity  on  Redgut  Bay.     On  the  Big 
On  Big  Canoe    Oanoe  Eiver  route,  the  syenite  gneiss  occupies  the  whole  of  the 
Ver  route,      breadth  between  the  inner  nucleus  of  biotite  gneiss  and  the  base  of  the 
Keewatin.     South-eastward  of  this,  however,  the  zone  of  these  rocks 
appears  to  diminish  rapidly  in  breadth,  and  on  Black  Sturgeon  Lake  and 
Crow  Rock  Inlet  is  little  more  than  a  mile  wide.  In  this  interval,  more- 
over, the  rocks  composing  it  are  no  longer  in  direct  contact  wilh  the 
DiBtribution  of  ^®®^*^^°>    ^^^    ^^®    exposuros    on    Big    and  Little   Saw-bill  lakes, 
nortfof^Redgut"^^^'^®*'  Inlet,  and  the  north  end  of  Redgut  Bay,  shew  that   an  area  of 
Bay-  oidinary  quartzose,  biotite  gneiss  lies  between  the  Keewatin  and  the 

zone  of  syenitic  gneiss.  The  latter  seems  to  taper  to  a  point  on  Redgut 
Bay,  and  where  it  does  so,  it  appears  iii  places  to  be  intimately  mixed 
with  the  biotite  gneiss  and  appears  fui*ther,  in  certain  cases  which 
have  been  examined  carefully,  on  the  north  side  of  the  bay  opposite 
the  Indian  village,  to  result  from  the  fusion  of  the  biotite  gneiss  with 
certain  included  bands  or  masses  of  hornblende  schist  and  diorite, 
which  will  be  alluded  to  more  particularly  in  the  discussion  of  inclu- 
sions in  gneisses. 
Reiationahip  of  Above  the  Devil's  Cascade,  on  the  Manitou  route,  the  biotite  gneiss 
phines^of  two  Duay  be  seen  very  clearly  dipping  under  the  syenite  gneiss  at  an  angle 
oonuIoS**  of  about  60°.  On  the  south-east  side  of  Loon  Lake  the  two  rocks  are 
in  the  same  relative  attitude,  the  angle  of  dip  varying  from  45°  to  60^. 
At  the  lower  end  of  Loon  Lake,  and  across  Jack-fish  Lake,  the  dip  of 
the  biotite  gneiss  is  much  less  regular,  being  sometimes  away  fi-om 
and  sometimes  towaixls  the  syenite  gneiss,  the  former  being  the  pre- 
vailing dip  on  Jack-fish  Lake  and  on  Reserve  River.  On  Vane  Lake 
the  planes  of  foliation  of  the  gneiss  are  not  sufficiently  regular  to  afford 
an  indication  of  the  dip.  At  the  contact  here  of  the  biotite  gneiss 
with  the  hornblende-syenite  gneiss,  the  former  is  traversed  by  dykes  of 
granite,  while  the  latter  is  not.  At  the  contact  on  Captain  Cuttle  Lake, 
no  very  exact  line  of  demarkation  could  be  detected,  but  rather  a  pass- 
age from  the  biotite-granite  gneiss,  thi-ough  hornblende-granite  gneiss 
to  the  syenite  gneiss. 
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The  only  portion  of  the  zone  where  the  rocks  vary  so  rauch  from  Variation  from 
their  general  character  as  to  pass  completely  from  the  syenitic  facies,  Sharaotor. 
and  become  prominently  quartzose  and  granitic,  is  at  its  extreme  east 
-end.  On  the  shores  of  the  west  arm  of  Jack-fish  Lake,  the  rocks  are  some- 
what quartzose,  and  the  quartz  becomes  moi^  abundant  on  Clear-water 
Lake,  where  the  rock  is  a  coarse-granite,  foliated  in  some  places,  and 
scarcely  at  all,  in  others. 

The  biotite  gneisses  of  the  inner  nucleus  of  the  Stanjikoming  area  of  Biotite  gneisses 
Laurentian  rocks,  ai'e,  as  regards  their  field  characters,  chiefly  remark- nucleus, 
able  for  the  constancy  of  their  composition  and  general  aspect,  the  uni- 
form regularity  of  their  foliation,  the  regulai'  dip  of  such  planes  of 
foliation,  generally  at  angles  of  from  45°  to  60°,  and  the  ease  with 
which  the  strike  of  their  edges  can  be  traced  in  cui'ves  which,  in  one 
notable  instance  at  least,  close  upon  themselves  in  concenti'ic  circles. 
The  gneiss  is  characterized,  too,  by  holding  included  fragments  of 
foreign  rock,  which  resemble  the  rocks  of  the  Keewatin  and  Coutch- 
iching  series.  These  inclusions  will  be  considered  more  in  detail  in  the 
next  section.  The  contact  with  the  geologically  higher  series  of 
Coutchiching  and  Keewatin  rocks  is  always  of  a  more  or  less  distinctly 
brecciated  character,  the  gneiss  sending  apophyses  into  the  schists,  and 
holding  imbedded  in  it  detached  angular  fragments  of  them.  The  geo- 
logically colored  map,  taken  with  the  detailed  descriptions  of  typical 
specimens  of  the  rocks,  renders  a  lengthy  account  of  the  geological  fea- 
tui*es  unnecessary.  Attention  may,  however,  be  directed  particularly 
to  the  structure  of  the  rocks  of  this  portion  of  the  area.  The  plotting 
of  the  observed  strikes  and  dips  shows  that  if  we  follow  the  strike  of  the 
planes  of  foliation  from  the  Devil's  Cascade  southward,  it  curves  ffradu-  Concentric 

*  »  o  structure  of 

ally  to  the  south-west  and  west  on  the  shores  and  islands  of  Man itou  foliation, 
Sound  and  the  bays  to  the  west  of  it ;  then  north-west  along  the  shores  of 
the  North-west  Bay  and  Foot  Print  Lake,  north  to  north-east  through 
Jack-fish  and  Loon  Lakes,  and  finally  south-east  at  the  south-east  part 
of  Loon  Lake  where  the  rocks  trend  directly  towards  the  starting  point 
at  the  Devil's  Cascade,  joining  in  a  complete  circle.  This  circular 
trend  of  the  strike  of  the  planes  of  foliation  of  the  gneiss  is  constant  in 
a  zone  which  has  a  considerable  breadth  measured  on  the  radii  of  the 
circles  or  in  a  direction  transverse  to  the  strike.  The  breadth  of  the 
zone  beara  no  relationship  to  the  angle  of  dip,  being  no  greater  where 
the  dip  is  low  than  where  it  is  high.  Thus  from  the  north  side  of  Ash 
Bay  to  Ami  Point,  the  rocks  have  a  constant  dip  to  the  south-eastwaixi 
of  from  30^  to  45°,  and  the  breadth  of  the  zone  is  much  the  same  as  at 
the  opposite  side  of  the  circuit  where,  on  Loon  Lake  and  Jack-fish  Lake, 
the  dip  is  at  a  much  higher  angle.  The  angle  of  dip  is  also  high  along 
the  North-west  Bay.     The  concentric  circles  thus  formed  by  the  inter- 
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section  of  tho  planes  of  loliation -with  the  horizontal  plane  of  the  pre- 
.  sent  surface  have  their  centre  in  a  point  which  appeara  to  lie  in  the 
north  arm  of  Ash  Bay,  the  rocks  in  that  vicinity  being  at  extremely 
low  angles,  almost  fiat  in  some  cases,  and  the  strike  consequently 
difficult  to  tiace.  The  dip  is  away  from  this  centre  all  the  way  around, 
so  that  the  structure  is  the  same  as  that  which  would  be  revealed  by  a 
section  across  a  low  cone  or  dome  laminated  concentncally  to  its  sur- 
face. The  simplest  explanation  that  suggests  itself  to  account  for  the 
structure,  is  that  of  an  upheaving  force  acting  on  a  plastic  mass,  such 
force  acting  with  greatest  intensity  in  the  vertical  line  which  would 
correspond  to  the  axis  of  the  cone  or  dome.  This  would  correspond  to 
an  anticlinal  dome  in  oi'dinary  bedded  formations.  With  this  differ- 
ence, however,  that  in  the  latter  the  structural  planes  existed  as  planes 
of  bedding  prior  to  the  application  of  the  force  which  bulp^od  it  into  a 
dome,  whereas  in  the  case  of  this  Laurentian  gneiss,  all  the  evidence 
goes  to  show  that  the  structural  planes  are  the  I'esult  of  such  upheaval 
and  a  differentiation,  from  the  homogeneous  character  of  the  rock, 
produced  by  the  deformation  incident  to  it. 

South  of  a  line  drawn  from  Ami  Point  to  the  entrance  to  the  North- 
west Bay,  between  Hay-marsh  and  Woodchuck  Islands,  the  dip  is  very 
suddenly  reversed  and  we  have  what  appears  to  be  a  synclinal  axis, 
the  strike  on  either  side  of  the  line  diverging  to  the  eastwai*d.  A 
parallel  line  four  miles  to  the  southward,  drawn  from  Frog  Portage  to 
the  neighborhood  of  Standing-stone  Point,  appeara  to  be  the  coiTes- 
ponding  anticlinal  axis,  for  on  the  south  side  of  this,  the  dip  is  again  ta 
the  south  or  south-east. 

Between  these  two  lines,  the  dip  is  constantly  to  the  north,  and  the 
rocks  lying  within  them  are  much  traversed  by  local .  or  sporadic  in- 
trusions of  red  granite  accompanied  by  pegmatitLc  veins.  Along  the 
line  of  the  anticlinal  axis  just  mentioned,  the  biotite  gneisses  ai*e  ob- 
served locally  to  give  way  to  hornblende  granite  and  syenite  gneisses. 
To  the  south  of  the  line  a  considerable  number  of  observations  have 
been  made  as  to  the  stiike  and  dip,  but  no  general  statement  as  to 
the  structure  can  be  deduced  from  them  beyond  the  fact  that  the  dip 
is  prevailingly  south-eastward  or  eastward  on  the  west  side  of  the  lake 
where  the  strike  curves  around  to  a  north  and  south  direction.  In  this 
part  of  the  area,  inclusions  of  rock  fragments  resembling  the  forma- 
tions of  the  Coutchiching  series  are  more  abundant  in  the  gneiss  than 
farther  north.  Indeed  in  some  places,  notably  between  Blaze  Point 
and  Frog  Portage,  the  gneiss  appeara  to  be  quite  composite  in  char- 
acter, as  if  made  up  of  shattered  fragments  of  such  rocks  as  occur  in 
the  Coutchiching  series  which  had  become  immersed  in  a  felspathic 
magma,  partially  fused  and  drawn  out  into  lenticular  bands.    Some 
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phases  of  this  variety  of  the  gneiss  present  a  remarkably  evenly  rib- 
banded  aspect  due  to  alternations  of  sheets  of  dark,  fine-grained,  very 
micaceoas  rock,  with  others  of  light  grey  color,  of  coarser  grain  and 
mostly  felspathic,  with  little  or  no  mica. 

The  three  small  bosses  of  biotite  gneiss  that  lie  in  the  axis  of  the  Bosses  of 
anticlinal  fold  of  Coutchiching  rocks  which  stretches  from  the  Bear's  gneiss  between 
Passage  to  Coutchiching  have  already  been  alluded  to  at  sufficient  and 
length  (p.  102).    It  only  remains  to  be  noticed  that  the  gneiss  of  the  ^"  *^  ^^  ^'' 
most  westerly  of  the  three  exhibits  the  most  pronounced,  and  that  of  the 
ijiost  easterly  the  least  pronounced  foliation,  or  is  most  granitoid.  In  all 
three  the  evidence  of  their  protrusion  through  the  Coutchiching  rocks 
is  most  clear,  and  also  that  the  protrusion  has  been  one  of  slow  upheaval 
of  a  magma  which  must  have  been  very  thickly  viscid,  or  tough  and 
coherent,  rather  than  fluid.     For  the  gneiss  has  not  simply  filled  a 
dyke-like  fissure  in  the  Coutchiching  schists,  but  has  displaced  the 
latter  in  such  a  way  that  the  strata  have  everywhere  accommodated 
themselves  to  the  shape  of  the  protruded  boss,  i.e.,  the  strike  conforms 
to  the  shape  of  the  boss,  and  runs  around  it,  while  the  dip  is  constantly 
away  from  it.   The  dykes  that  emanated  from  the  gneiss  and  penetrate 
the  schists  at  the  contact  are  of  a  local  character,  and  do  not  extend 
far  within  the  schists,  being  originally  rather  of  the  nature  of  a 
plastic  mass  forced  into  fissures  and  crevices  by  great  pressure,  than 
fluids  filling  cracks  in  the  crust  like  regular  dykes. 

The  rocks  of  the  Sabaskong  Laurentian  area,  so  far  as  they  ^r^L^nt^Xi 
known,  on  the  Kishkutena  route,  Sabaskong  Bay,  and  the  shores  and««»« 
islands  of  the  south  part  of  the  lake,  are  mostly  quartzose  gneisses.  An 
exception  to  this  general  rule  is  found  in  a  mass  of  hornblende-syenite 
gneiss,  of  very  coarse  textui'e  and  very  indistinct  foliation,   which 
occupies  about  two  miles  of  the  south-east  shore  of  Lake  of  the  Woods, 
beginning  at  a  point  one  mile  north  of  the  49th  parallel.    A  patch  of 
the  same  rock  also  occurs  on  the  extremity  of  Pork  Point.     All  the 
other  rocks  are  either  biotite-granite  gneiss  or  hornblende-granite 
gneiss,  the   latter  being  usually  only  a  local  facies  of  the  former. 
Thus  the  rocks  of  Sabaskong  Bay,  as  a  whole,  resemble  veiy  closely 
those  of  the  Inner  nucleus  of  biotite  gneiss  of  the  Stanjikoming  area, 
but  on  the  islands  at  the  mouth  of  the  bay,  on  the  south  shore  where  it 
opens  out  to  the  lake,  the  proportion  of  the  quartz  is  less,  hornblende 
replaces  a  part  of  the  biotite,  and  finally  the  rock  passes  into  a  horn- 
blende-gi'anite- gneiss  in  which  there  is  no  mica.     At  the  east  end  of  Variation  in 
the  bay,  the  proportion  of  mica  becomes  less,  and  that  of  quartz  in-rock?* 
oreases,  and  the  whole  aspect  of  the  rock  is  more  granitoid  and 
perhaps  coarser  grained.     This  increases  along  the  Kishkutena  route, 
till  on  Kishkutena  Lake  the  rock  is  a  very  quartzose,  coarse-grained, 
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reddish  granite,  with  a  foliation  only  occasionally  developed,  but 
still  geologically  the  same  as  the  evenly  foliated  gneisses  of  the 
western  and  middle  portions  of  Sabaskong  Bay.  The  strike  of  the 
planes  of  foliation  of  these  gneisses  exhibits  a  marked  tendency 
to  a  disposition  in  concentric  circles  similar  to  that  observed  on 
Bainy  Lake.  The  gneisses  both  here  and  on  the  south-east  shore 
of  the  lake  towards  the  mouth  of  Rainy  River  are  often  charged 
with  inclusions  of  hornblende  schist  and  dioritic  or  amphibolitic 
i-ock.  In  Sabaskong  Bay  their  foreign  and  included  character  is  much 
more  apparent  than  in  the  gneiss  south  of  the  mouth  of  Little 
Grassy  River,  where  the  schist  and  gneiss  are  either  confusedly 
mixed,  or  appear  in  remai*kably  even  inter-bandings,  due,  doubt- 
less, to  pressure  deformation,  such  as  that  discussed  by  Teall,* 
with  this  difference,  that,  whereas,  Teall  regards  the  more  basic  banda 
as  the  squeezing  or  pulling  out  into  sheets  of  the  more  basic  early 
secretions  from  the  magma,  the  evidence  here  points  to  their  having 
been  fragments  detached  from  the  once  overlying  Keewatin  series,  or 
pipes  of  volcanic  i^ocks  that  filled  vents  in  the  floor  upon  which  the 
Keewatin  was  deposited,  and  which  by  fusion  and  recrystallization 
gave  rise  to  the  Laurentian  gneiss.  Even  where  they  are  most  evenly 
banded,  there  is  occasional  evidence  of  the  gneiss  having  been  the 
matrix,  since  it  traverses  the  schists  locally  transveraely  to  the  strike. 
Many  of  these  inter-bandings  appear,  too,  as  I  have  before  stated,  to 
have  been  produced  by  the  penetration  of  the  gneiss  in  a  plastic  con- 
dition along  fissures  which  are  coincident  with  the  cleavage  planes  of 
the  schist,  the  lattei*  having  been  parted  on  the  large  scale  in  a  manner 
similar  to  that  shewn  in  Plate  Yl  for  a  comparatively  small  inclusion. 
In  the  Turtle  Lake  Laurentian  area,  so  far  as  it  comes  within  the 
limits  of  the  region  examined,  the  greater  part  of  the  gneisses  are 
quartzose,  bio tite  gneisses,  similar  to  those  of  Rainy  Lake  and  Sabas- 
kong Bay.  Going  northward  from  Rainy  Lake  to  Manitou  Lake,  by 
way  of  the  Otukamamoan  route,  all  the  shores  of  the  lakes  as  far  as  the 
outlet  of  Kinojd  Lake  are  composed  of  this  I'ock.  Between  this  point 
and  the  Manitou  Lake,  however,  we  come  upon  i-ocks  of  the  character 
of  hornblende-granite  and  syenite  gneiss  of  much  less  distinct  foliation 
and  coarser  texture.  These  are  very  similar  in  character  to  those  of 
the  peripheral  zone  of  the  Stanjikoming  area,  and  occupy  a  similar 
position  relatively  to  the  biotite  gneisses  and  to  the  Keewatin  series. 
These  hornblende-granite  and  syenite  gneisses  are  well  exposed  on  all 
the  shores  of  Kionj^,  Kahwawiagamak,  Memekwesi  (west  end).  Down- 
grade, Smooth-rook,  and  Windigons  Lakes.  All  the  Laurentian  rocks 
observed  on  the  shores  of  lakes  and  rivers  between  the  Otukamamoan 

*  On  the  origin  of  certain  banded  gneisseaj  Geol.  Mag.,  Nov.,  1887. 
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route  and  Big  Turtle  Biver,  and  on  Big  Turtle  Eiver  itself,  to  a 
point  one  mile  north  of  Jones  Lake,  are  quai*tzose,  biotite  gneisses. 
At  the  point  above  Jones  Lake  just  mentioned,  however,  we  come 
upon  coarse,  reddish,  hornblende-syenite  gneiss.  This  is  probably 
geologically  the  same  with  the  hornblende- syenite  and  granite  gneiss 
observed  at  the  north  end  of  the  Otukamamoan  route,  and  if  so,  they 
would  appear  to  form  a  zone  quite  as  extensive  as  the  peripheral  zone 
of  the  Stanjikoming  area. 

The  Lake  Harris  Laurentian  area  on  the  northern  limits  of  the  Lake  Harris 
region  mapped,  has  only  been  partially  examined.  The  small  portion  area, 
of  it  which  comes  within  the  limits  of  the  Eaioy  Lake  sheet  appears  to 
be  continuous  with  the  Laurentian  known  to  occupy  the  shores  of 
the  middle  and  eastern  parts  of  Deer  Lake  and  which,  according  to 
Bell,*  also  occupies  the  shores  of  Hugh  Osbourne's  Lake,  and  of  lakes 
Howan,  Hill  and  Lawrence.  If  this  be  so,  then  the  Lake  Harris  area 
is  an  immense  pear-shaped  area  of  Laurentian  rocks  completely  en- 
circled by  the  rocks  of  the  Keewatin  series,  and  so  quite  analogous  to 
the  Obabicon,  Sabaskong,  and  Stanjikoming  areas.  From  Dr.  Bell's 
account  of  the  distribution  of  the  (Huronian  ?)  Keewatin  on  Wabigoon 
and  Eagle  Lakes,  and  our  own  knowledge  of  the  distribution  of  the  Kee- 
watin on  the  Manitou  route  and  thence  continuously  by  way  of  Pipe-stone 
Lake,  Crow  Lake  and  White-fish  Lake  to  the  west  end  of  Deer  Lake, 
there  appeai-s  to  be  no  doubt  but  that  the  area  is  completely  encircled, 
as  stated,  by  these  rocks.  The  interior  of  the  area  has  not  yet,  however,  Eaoiroied  by 
been  examined  and  all  that  can  be  said  at  present  is  that  it  is  verysohUu. 
probably  entirely  occupied  by  Laurentian  gneiss.  The  greatest  length 
of  the  area  in  a  N.E.  and  S.W.  direction  is  forty-five  miles,  and  its 
greatest  width,  from  Lake  Harris  across  to  near  the  outlet  of  Deer 
Lake,  is  about  twenty-five  miles. 

On  Lake  Harris  the  gneiss  is  coarse  and  granitoid  with  very  indisLakeHama. 
tinct  foliation,  or  none  at  all.  Hornblende-gi'anite  and  biotite-granite 
both  prevail,  the  former,  however,  being  probably  more  abundant  than 
the  latter.  Both  kinds  are  simply  different  facies  of  the  same  geo- 
logical mass.  No  varieties  were  here  observed  which  are  entirely  de- 
void of  quartz. 

On  Bluflf  Lake,  however,  the  Laurentian  rocks  in  the  vicinity  of  the  Bluff  Lake, 
contact  with  the  Keewatin  are  very  basic,  and  have  the  facies  of  a  ura- 
litic  gabbro.    .Towaids  the  north  this  passes  into  a  horablende-syenite 
gneiss  and  then  into  a  hornblende-granite  gneiss,  the  rocks  at  the 
north  end  of  the  lake  being  distinctly  quartzose. 

*  Geological  map  of  the  Lake  of  the  Woods  and  adjacent  country,  1881. 
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Petrography  op  the  Laurentian  Eocks. 
Hbrnhlende-Granite  and  Hornblende-Syenite  Gneiss. 

The  hornblende-granites,  foliated  and  non-foliated,  are  not  separable, 
geologically,  in  the  Eainy  Lake  region,  from  the  horablende-syenites. 
In  the  former,  the  quartz  is  never,  as  a  rule,  very  abundant;  and  in  the 
same  geological  mass,  specimens  may  be  taken  which,  regarded  in 
themselves,  would  be  classed  as  hornblende-granites,  while  others,  not 
far  distant,  may  be  taken  in  which  it  is  difficult  to  find  a  trace  of 
quartz,  and  which  would,  therefore,  be  placed  with  the  syenites.  In 
view  of  the  sparing  amount  of  quartz,  when  present,  and  of  the  geo- 
logical identity  of  the  quartzose  varieties  with  the  quartz-free,  it  has 
been  found  convenient  to  refer  generally  to  these  rocks. as  syerite, 
particulai'ly  those  of  the  peripheral  zone  of  the  Stanjikoming  area. 
When  foliated  they  ai'e  called  syenite  gneiss.  It  it*,  however,  just  as 
difficult  to  draw  a  hard  line  between  the  foliated  and  non-foliated 
varieties  of  those  rocks  as  between  the  quartzose  and  quartz-free.  The 
one  grades  into  I  he  other,  and  rocks  which  are  non-foliated  may  some- 
times be  referred  to  as  gneisses,  because  of  their  being  a  mere  local 
facies  of  a  mass  which  is  prevailingly  foliated  or  gneissic.  Although  dis- 
tinctly foliated,  the  rocks  here  considered  rarely,  if  ever,  assume  that 
evenly  parallel  lamination  or  banding  which  is  commonly  observed  in 
the  biotite  gneiss. 

The  Laurentian  formation  with  which  the  Keewatin  rocks  are  in  con- 
tact at  the  north  end  of  Stone-dam  Lake  is  a  coarse-textured,  horn- 
blende-granite gneiss.  In  thin  section  (375)  it  is  scan  to  be  made  up 
of  a  granular  aggregate  of  orthoclase,  plagiodase,  hornblende  and 
quartz,  with  some  rounded  prisms  of  apatite,  a  few  grains  of  mag- 
netite and  a  little  secondary  biotite  and  epidote.  The  quartz  is  in 
large  water-clear  grains,  including  apatite  and  other  less  determinate 
microliles.  The  orthoclase  is  partially  altered  to  kaolin  and  musco- 
vite.  The  plagiodase  is  usually  fresher,  but  is  occasionally  cloudy. 
There  are  included  in  it  long,  perfectly  straight,  extremely  fine  rods 
which  are  sometimes  in  perfect  continuity  for  great  lengths  and  some- 
times disjointed.  Part  of  the  honiblende  is  somewhat  fibrous,  and  has 
associated  with  it  epidote  as  an  alteration  product.  On  its  margin  it  is 
in  places  altered,  also,  to  biotite,  which  in  turn  has  epidote  developed 
in  it. 

Another  specimen  from  this  part  of  the  zone,  taken  from  the  north 
shore  of  Loon  Lake,  is  a  coarse,  foliated,  mottled,  black-green  and 
white  granite.  Under  the  microscope  (525)  the  structure  is  granular. 
The  orthoclase  and  plagiodase  are  usually  quite  fresh,  with  excep- 
tional small  patches  of  decomposition  pi'oducts.     The  hornblende  is  in 
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-deep  green  colored,  compact  grains,  with  sometimes  a  nuclear,  light 
yellowish  colored  portion,  which  shews  brilliant  polarization  colors  and 
large  extinction  angle,  evidently  the  remains  of  an  original  pyroxene 
of  which  the  hornblende  is  a  paramoi'ph.  The  cleavage  of  the 
pyroxene  is  coincident ;  and  the  latter,  althoagh  not  at  all  fibrous,  ap- 
pears to  be  developed  along  the  cleavage  of  the  pyroxene  well  within 
the  nuclear  area  occupied  by  it.  Biotite  is  sparingly  present  associated 
^th  the  hornblende,  from  which  it  is  probably  derived.  Epidote  occura 
in  large,  yellowish  masses  with  well  defined  cleavage  (  ooPdo  )  to  which 
the  extinction  is  par«llol.  It  is  sometimes  associated  with  the  horn- 
blende, but  is  often  quite  apart  from  it.  Apatite  is  of  rather  frequent 
•occurrence  in  small  oval  and  stout  columnar  crystals  shewing  pyra- 
midal teiminations. 

On  the  shores  of  the  north-west  arm  of  Jack-fish  Lake,  the  same  geo- Jack-fish  lAke 
iogical  mafts  or  zone  is  represented  by  a  coarse-textured,  fiesh-tinted 
rock  made  up,  so  far  as  can  be  determined,  macroscopically,  of  felspar 
and  black  hornblende.  Under  the  microscope  (562)  the  hornblende  is 
•conopact  and  of  a  deep  color,  with  the  usual  pleochroism,  and  is  frequently 
observed  to  have  a  core  of  foliated  pyi-oxeno.  The  pyroxene  (diallage) 
polarizes  in  brilliant  colors  and  shews  a  high  extinction  angle,  it  is 
colorless  and  not  perceptibly  pleochroic.  The  encroachment  of  the 
paramorphic  hornblende  upon  the  pyroxene  along  the  cleavage  traces 
is  shewn  very  beautifully.  The  felspara  are  cloudy  orthoclase,  micro- 
cline  and  fresh  plagioclase,  with  inclusions  of  apatite.  Larger  crystals 
of  apatite  and  sphene  in  idiomorphic  development  are  sparingly  dis- 
tributed. Small  quantities  of  brown  mica  and  a  very  little  quartz  are 
also  present.  Epidote  occurs  in  separate,  well-formed,  pleochroic  crys- 
tals of  greenish-yellow  color,  often  with  an  opaque  nucleus  of  iron 
oxide.  It  also  occurs  in  the  plagioclase.  Besides  this,  chlorite  is  pre- 
sent as  an  alteration  product  of  the  hornblende. 

Another  specimen  from  the  south-west  side  of  the  same  bay  is  a 
coai*se-grained,  pepper-and-salt,  grey,  hornblende  and  felspar  rock. 
Under  the  microscope  (560^)  the  structure  is  granular.  The  horn- 
blende possesses  distinct  cores  of  foliated  pyroxene  (diallage)  which  Cores  of 
demonstrate  very  perfectly  the  secondary  origin  of  the  former,  and Sombionde? 
point  to  the  paramorphic  derivation  of  all  the  hornblende  in  these 
rocks  from  pyroxene  of  some  form  or  another.  The  diallage  appears 
to  pass  into  a  pale,  green  colored  variety  of  the  hornblende  firat,  and 
then  into  deeper  colored  varieties,  the  pyroxene  itself  being  of  a  light 
grey  to  lavender  color,  and  very  slightly  pleochi-oic.  The  angle  of  ex- 
tinction is  about  40°,  and  the  polai*ization  colors  are  the  brilliant  ones 
common  the  pyroxenes.  Plagioclase  and  orthoclase  are  present  in 
abundance,  but  the  former  predominates  very  much  over  the  latter.   • 
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Apatile  is  fairly  abundant  as  an  inclusion  in  the  other  minerals,  and 
biotite  is  present  but  is  probably  an  alteration  product  of  the  horn- 
blende with  which,  together  with  epidote,  it  is  closely  associated.  The 
remains  of  foliated  pyroxene  and  the  preponderance  of  plagioclase 
taken  together  with  the  granular  structure,  suggest  that  this  rock 
perhaps  belongs  with  the  gabbros  rather  than  the  syenites. 

Poot-printLake  On  the  south-west  side  of  Foot-print  Lake,  the  biotite  gneiss  is  inter- 
rupted by  a  rather  ill-defined  area  of  hornblende  syenite.  The  rock  is 
a  coarse- textured  aggregate  of  flesh-tinted  to  red  felspar  and  greenish^ 
black  hornblende.  Under  the  microscope,  the  structure  is  granular, 
and  the  section  (642)  is  made  up  of  fresh  microciine,  inter-grown  with 
albite,  giving  regular  perthitic  structure;  plagioclase,  slightly 
cloudy,  in  patches;  compact,  green  hornblende,  with  occasion- 
ally a  core  of  the  original  pyroxenio  mineral  to  suggest  the 
secondary  origin  of  all  the  hornblende.  Sphene  and  apatite  are 
generally  distributed,  though  not  abundant,  the  latter  in  stout, 
I'ounded  or  pyjamidally  terminated  prisms,  and  the  former  in  its 
characteristic  double-wedge  shaped  forms.  Epidote  is  plentiful  and 
has,  in  some  instances,  apparently  been  formed  around  a  grain  of 
magnetite  or  other  iron  oxide,  but  is  generally  associated  with  the 
hornblende  from  which,  and  from  the  felspar  it  is  derived.  A  small 
proportion  of  the  hornblende  or  of  the  pyroxene  of  which  it  is  a 
paramorph,  has  been  changed  to  nearly  isotropic  chlorite. 

Foot-printLake  At  the  lower  end  of  the  tame  lake,  the  rock,  evidently  the  same  geo- 
logically as  the  last,  is  a  coarse-textured,  salmon- tinted  gneiss,  made 
up  of  felspar  with  a  small  proportion  of  epidote  and  chlorite  in  i*ough 
but  distinct  gneissic  arrangement.  Under  the  microscope  (646)  the 
felspara  are  seen  to  be  fresh  orthoclase,  microciine  and  plagioclase 
(albite).  The  lamelhe  of  the  latter  are  frequently  bowed  and  the 
twinning  of  which  they  are  indicative  is,  in  some  instances,  probably 
secondary  and  due  to  pressure.  Other  pressure  effects  are  observable, 
such  as  the  minute  faulting  and  dislocation  of  crystals,  and  the  abrupt 
termination  of  twinning  traces  upon  cracks.*  The  pyroxenic  orhorn- 
blendic  constituents  of  the  rock  have  been  so  decomposed  that  they 
are  represented  now  only  by  intermingled  aggregates  of  epidote  and 
chlorite.  The  only  other  minerals  observed  are  a  little  limonite  and 
some  secondary  quartz. 

Nopth-wMtBay     At  the  west  end  of  the  North-west  Bay  of  Eainy  Lake   a  decom- 
*°^      *'      posed  syenite  rock  interrupts  the  biotite  gneiss  much  as  it  does  on 
Foot-print  Lake.     It  is  a  coarse-grained,  granular  aggregate  of  flesh- 
red  felspar,  f:ide  J-green  hornblende  and  yellow-gi-een  epidote.     Under 
the  microscope  (918)  the  felspars  comprise  orthoclase,  microciine  and 

•  Of.  Judd.    Tertiary  aid  Older  Peridotitcs  of  Scotland,  Q.  J.  G.  g.,  1885. 
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plagioclase  with  inclusions  of  apatite.  The  hornblende  is  veiy  largely 
altered  to  epidote,  which  is  closely  associated  with  it.  Besides  this  there 
is  an  abundance  of  epidote,  in  lai-go  masses  and  in  aggi^egates  of  grains, 
whose  origin  is  less  apparent.  Quaitz  is  only  sparingly  present,  and  is 
dusty,  with  liquid  and  granular  inclusions. 

On  the  Manitou  Canoe  route  from  the  Devil's  Cascade  to  Cedar  Nar-  Above  DevU'a 
rows,  on  Pickerel  Lake,  the  whole  breadth  of  the  peripheral  zone  of 
the  Stanjikoming  Laurentian  area,  is  well  exposed.  The  rocks  are 
gneissic,  hornblende-granites  and  syenites,  of  which  a  number  of  typical 
specimens  have  been  critically  examined.  Half  a  mile  above  the 
Devil's  Cascade,  the  rock  is  a  grey,  distinctly  foliated  gneiss,  which  in 
thin  section  (951)  is  seen  to  be  a  granular  aggregate  of  orthoclase, 
plagioclase,  hornblende  and  quartz,  with  some  idiomorphic  apatite  in- 
cluded in  all  these,  and  epidote  in  considerable  abundance  associated 
with  the  hornblende.  The  felspars  are  all  fresh  and  the  hornblende  is 
compact,  but  of  rather  pale  shades  of  green,  and  not  so  strongly  pleo- 
chroic  as  it  is  usually;  it  is  in  irregularly  shaped  grains,  which,  how- 
ever, are  generally  elongated  in  the  direction  of  the  prism.  The  quartz 
contains,  as  inclusions,  long,  straight,  extremely  fine,  rod-like 
bodies. 

About  a  mile  W.N.W.  of  the  last  locality,  on  the  shores  of  Sphene  SpheneJLake. 
Lake,  the  rock  is  of  the  same  microscopic  characteis.  Microscopically 
(959)  it  is  a  granular  aggregate  of  orthoclase,  microcline,  plagioclase, 
hornblende  and  quartz,  the  last  in  sparing  quantity.  The  accessoiy 
idiomorphic  constituents  are  bi'own,  pleochroic  sphone,  apatite  in 
Jointed  needles  and  oval  bodies,  a  few  zircons,  and  a  slender,  pink-tinted, 
limpid,  pleochroic  prism,  with  parallel  extinction,  and  low  refractive 
index,  probably  tourmaline.  The  latter  is  included  in  the  orthoclase. 
The  felspai^s  are  fresh,  and  there  is  probably  moj-e  than  one  variety  of 
plagioclase,  some  of  the  crystals  shewing  broad  twinning  lamellsB, 
while  in  others  these  are  excessively  fine.  The  hornblende  is  compact, 
deeply  colored  and  stoutly  pleochroic.  It  is  usually  full  of  inclusions 
of  apatite,  sphene,  and  grains  of  magnetite.  The  quartz  plays  a  veiy 
Buboi*dinate  rdle,  and  may  lie  regarded  as  an  accessory. 

A  mile  and  a  half  north  of  the  Devil's  Cascade,  on  Sphene  Lake,  the 
rock  is  very  much  the  same  as  that  last  described,  a distihctly  gneissic* 
coaree-gitiined,  hornblende-syenite,  with  accessory  quartz,  apatite  and 
sphene,  together  with  a  little  secondary  biotite  associated  with  the 
hornblende.  The  quartz  is  dusty,  with  inclusions  of  an  indeterminate 
character,  together  with  mixirolites  of  apatite,  small,  stout,  brown  bodies 
and  long,  straight,  excessively  thin  rods,  probably  rutiie,  many  of  which 
have  a  parallel  ai-rangement,  but  which,  taken  altogether,  have  no  ap- 
pai'cnt  regularity.    The  most  interesting  point  to  be  observed  in  the 
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Twinned 
sphene. 


section  (961)  of  the  specimen  from  this  locality  is  the  beaatiful  instance 
of  the  twinning  of  spheno  according  to  the  law  first  described  by  Br. 
G.  H.  Williams,*  as  explanatoiy  of  the  apparently  perfect  cleavage  in 


Probable  pres- 
flure  effecU. 


Fig.  11.  Section  of  hornblende-syenite  gneiss  from  west  side  of  Sphene  Lake 
shewing  a  crystal  of  titanite  poly  synthetically  twinned  parallel  to— 4  P(Dana;, 
probably  as  a  result  of  pressure.    Nicols  +.     x  44. 


U  Titanite 

a. 

Apatite 

0.  Orthoclase 

b. 

Biotite 

h.  Hornblende 

Q- 

Quartz 

p.  Plagioclase 

P' 

.  Plagioclase,  dislocated,  and  shewing 
pressure  twinning. 

American  varieties  of  this  mineral.  The  spheno  is  rather  abundant  in 
brown,  slightly  pleochroic  crystals  of  the  usual  double-wedge  shape, 
and  the  crystal  shewing  the  twinning  parallel  to  — 4  P  (Dana)  is  cut 
approximately  perpendicular  to  the  prismatic  zone.  The  aspect  of  the 
crystal  between  crossed  nicols  will  be  gathered  from  a  glance  at 
(Fig.  11).  There  is  a  well  pronounced  set  of  lamellsB  of  varying  width, 
inclined  at  a  small  angle  to  one  of  the  prismatic  faces ;  and  feeble 
traces  of  another  set  of  polysynlhetic  lamcllaj  are  also  observed  as 
neai'ly  parallel  to  the  other  prism,  or  inclined  to  the  first  set  of 
lamellflB  at  an  angle  of  113^  This  twinning  law,  which  gives  rise  to 
the  parting  commonlj'  regarded  as  cleavage  in  the  largest  sphenes 
found  in  many  crystalline  limestones  docs  not  seem  to  have  hitherto 
been  observed  in  the  sphenes  occurring  in  massive  rocks.  Dj*.  Williams 
in  his  paper,  suggests  that  this  twinning  is  probably  duo  to  presssure, 
and  its  occurrence,  in  the  present  instance,  is  under  such  conditions  as 
lend  interesting  con6rmation  to  this  view.     Faulted  and  secondai-ily 


*  Cause  of  the  apparently  ptrfect  clouvnge  in  American  sphene. 
June.  1885. 
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twinned  plagioclase  occurs  in  such  relation  to  it  as  to  6hew  that  there 
must  have  been  pressure  exerted  at  right  angles  to  the  best  developed 
twinning  lamellse,  while  at  right  angles  to  the  feebly  developed 
lamellflB,  there  is  no  such  evidence  of  pressure. 

At  Cedar  Nan^ws,  Pickerel  Lake,  the  gneissic  hornblende-syenite  Cedar  Narrows, 
is  in  contact  to  the  north  with  dark  green,  hornblende  schists.  Near 
the  contact  the  syenite  gneiss  loses  its  foliated  aspect,  and  becomes  very 
much  darker  in  color,  the  hornblende  greatly  predominating,  and  at 
the  contact,  the  a])pearance  is  such  as  might  be  produced  by  a  partial 
fusion  of  the  green  schists  and  their  absorption  into  the  magma  which 
solidified  as  the  syenite.  There  is  a  transition  of  several  yards  between 
the  schists  and  the  coai*se^ textured,  foliated,  black  and  white  syenite, 
whose  general  character  may  be  described  as  that  of  an  aggregate  of 
hornblende  ciystals  in  which  ai*o  included  reddish  ciystals  of  ortho- 
clase.  Under  the  microscope  (1054  A)  this  ti-ansition  rock  is  seen  to  J^^^^J^  "*®^ 
be  made  up,  besides  orthoclaso  and  hornblende,  of  large  quantities  of 
epidote  and  zoisite,  with  muscovite,  derived  from  the  decomposition  of 
the  felspar  in  scattered  shreds.  In  another  section  (1054  B)  of  the 
same  rock,  where  it  is  coarser-grained  and  farther  from  the  contact, 
the  structure  is  that  of  a  hornblende  syenite.  The  hornblende  some- 
times shews  a  pale  colored  central  area,  suggestive  of  its  dei'ivation 
from  pyroxene,  and  carries  numerous  inclusions  of  apatite,  besides 
which  there  are  larger  oval  apatite  crystals  scattered  through  the  slide. 
The  felspar  is  cloudy  and  is  sometimes  stained  red  with  oxide  of  iron. 
Epidote  occurs  in  large  individuals  and  in  aggregates  of  grains. 

Among  these  hornblende-syenite  and  granite  gneisses  the  most  in- 
teresting point,  is,  perhaps,  the  frequent  detection  of  either  a  pyroxene 
core,  or  evidence  of  the  former  presence  of  one,  in  the  middle  of  theseoondarj 
hornblende  crystals,  demonstrating  the  secondary  origin  of  a  portion  hornWeSde. 
at  least  of  the  hornblende  of  these  rocks.  This,  of  course,  mises  the 
question  of  the  extent  to  which  the  hornblende  is  secondary;  and  it 
seems  not  improbable  that  all  the  hornblende  of  the  hornblende- 
syenite  and  granite  of  this  region  is  of  secondary  origin.  Such  a  view 
appeal's  to  be  quite  in  harmony  with  the  growing  conviction  of  petro- 
graphers  and  geologists  as  to  the  general  paramorphic  origin  of  horn- 
blende in  cases  where  it  is  not  distinctly  basaltic.  Irving*  sums  up 
his  conclusions,  at  the  end  of  a  valuable  paper  on  this  question,  in 

these  woixis  :  "Thus,  after  an  examination  of  about  a  thousand  thinirvinff's 

ooncliuioDB. 
sections,  representing  the  crystalline  schists,  acid  eruptives  and  basic 

eruptives  of  a  region  some  400  miles  in  length  by  300  in  width,  and  of 

three  distinct  geological  systems,  I  have  found  no  hornblende  that  is 

*  On  the  Paramorphio  Origin  of  Hornblende  of  the  Co'Slalline  roclcB  of  the  Korth-westem 
States.    Am.  Jour.  Sei.,  1883.    Vol.  XXVI,  p.  27. 
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WadBirorth. 


WilliamB. 


not  either  clearly,  or  very  probably  secondary  to  augito."  Wadsworth 
had  previously  expressed  a  similar  opinion  with  reference  to  the  green- 
stones of  the  Marquette  disti'ict.*  The  development  of  the  idea  of  the 
secondary  origin  of  horablende  is  succinctly  sketched  by  Dr.  Williams 
and  a  number  of  instances  are  described  by  him  shewing  the  passage 
of  augite  into  compact  hornblende.f  In  view  of  these  and  many  other 
observations,  and  of  the  fact  that  the  hornblende  of  the  syenite  and 
granites  of  this  region  frequently  has  a  remnant  of  the  original 
pyroxene  clearly  discernable  in  its  centre,  I  feel  warranted  in  stating 
that  these  rocks,  hornblende-syenites  and  granites,  foliated  and  non- 
foliated,  seem  to  bear  the  same  relation  to  pyroxene-syenites  and 
pyroxene-granites  as  do  many  of  the  old  greenstones,  commonly  called 
diorites,  to  original  diabases  and  gabbros. 


Texture  and 
strnoture. 


Falls  of  Fort 
Frances. 


Band  Bay, 
Rainy  Lake. 


Mica-Syenite  Gneiss  and  Biotite-Granite  Gneiss  poor  in  Quartz. 

These  rocks  resemble  closely  the  foliated,  hornblende  syenites  and 
granites  in  their  conditions  of  occurrence,  but  are  sometimes  in  geo- 
graphically separate  masses.  Their  texture  is  coaroe  to  veiy  coarse, 
and  they  are  usually  of  gneissic  habit,  although  they  can  be  traced  into 
varieties  in  which  it  is  difficult  to  detect  any  sign  of  foliation.  They 
are  usually  chai^acterized  by  the  poi-phyritic  development  of  orthoclase 
in  lai'ge  crystals  twinned  according  to  the  Carlsbad  law,  and,  when  the 
rock  is  gneissic,  the  long  axes  of  these  porphyritic  crystals  are  in 
parallel  alignment.  The  planes  of  foliation  are,  however,  in  their  de- 
tail undulaVory,  owing  to  their  flowing  around  the  large  felspai*s  as  in 
the  case  of  augen  gneiss.  It  occasionally  contains  rounded  or  ovoid 
secretions  of  finer  grain,  or  more  rapidly  cooled  portions  of  the  rock 
which  are  of  identical  composition  with  the  bulk  of  the  rock  mass. 

The  rock  at  the  Falls  of  Fort  Frances  on  Eainy  Eiver  belongs 
to  this  class.  On  the  islands  below  the  fort  and  on  the  shores  of 
Sand  Bay,  the  same  rock  is  more  distinctly  foliated  than  it  is  at 
the  falls.  A  section  (65)  of  this  rock  shews  it  to  be  a  granular 
aggi'egato  of  orthoclase,  plagioclaso  and  biotite,  with  a  little  accessory 
hornblende  and  quaiiz,  in  which  are  imbedded  poi-phyritic  crystals  of 
orthoclase.  Other  accessory  constituents  are  sphene,  apatite  and 
magnetite.  The  twinning  lamellsB  of  the  plagioclase  are  very  fine  and 
the  extinction  determined  on  a  cleavage  slice  parallel  to  ooPoo  is 
about  1°,  so  that  it  is  very  probably  oligoclase. 

At  the  bottom  of  Sand  Bay,  near  the  Half-breed  village,  the  rock  is 
much  the  same  as  that  at  the  falls,  but  it  is  distinctly  gneissic  and 

*  BulL  Mus.  Comp.  ZooL,  1880,  pp.  37,  39, 42,46. 

t  On  the  Paramorphosis  of  Pyroxene  to  Hornblende  in  Rooks.    Am.  Joar.  Sou ,  1884,  VoL 
XXVIII,  p.  259. 
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shews  areas  of  finer  grain  enclosed  in  the  coarser,  probably  as  earlier 
secretions.  The  composition  and  structure  of  these,  as  revealed  by  the 
microscope,  present  no  marked  difference  from  the  rest  of  the  rock  ex- 
cept in  the  texture.  The  thin  section  (662)  is  that  of  a  granular 
aggregate  of  fresh  plagioclase,  orthoclase,  biotite,  hornblende  and 
quartz,  with  some  epidote. 

Another  specimen  of  this  same  gneiss  was  taken  from  the  east  side  stanjikomiDg 
of  Stanjikoming  Bay  near  the  channel  leading  into  it  from  the  lake.  ^*^' 
The  rook  is  here  a  coai-se,  grey  gneiss  with  porphyritic  crystals 
of  orthoclase  in  Carlsbad  twins.  Under  the  microscope  (793)  it  is  a 
granular  aggregate  of  oi-thoclase,  microcline,  plagioclase,  biotite  and 
quartz.  Apatite  and  sphene  are  accessory  original  constituents  and 
limonite  and  epidote  secondary  pi-oducts.  None  of  these  are  very 
abundant.  The  quartz  is  in  sparing  quantity  and  is  intergrown  with 
orthoclase  in  micro-pegmatitic  stmcture.  Only  an  occasional  crystal 
of  hornblende  is  observable.  The  epidote  is  derived  apparently  from 
the  biotite  with  which  it  is  associated  as  lai'ge,  well-formed  crystals  of 
yellowish  color. 

Farther  north,  on  the  west  side  of  Eainy  Lake,  three-quarters  .of  a  Near  standing- 
mile  N.N.W.  of  Standing-stone  Point,  a  decomposed,  flesh-red,  porphy- 
ritic gneiss  of  coai^se-texture  interrupts  the  biotite  gneiss  of  that  part 
of  the  lake.  It  is  made  up  of  large  crystals  of  felspar  around  which 
the  micaceous  constituents  flow.  Under  the  microscope  (833)  the  fel- 
'  spars  are  seen  to  be  orthoclase,  microcline  and  plagioclase  with  some 
included  zircons.  The  mica  is  altogether  changed  to  epidote  and 
chlorite,  there  being  none  of  the  fresh  mineral  left.  A  little  leucoxene 
is  also  present. 

Biotite  Gneiss. 

The  biotite  gneisses  of  the  region  have  not  been  made  the  subject  Comparison  of 
of  extensive  microscopic  study,  such  an  investigation  being  unneces- SJi*foUafed 
sary  for  oixiinary  determinative  purposes.  A  few  typical  specimens  from  ^*"®^^*** 
different  parts  of  the  region  have,  however,  been  examined,  chiefly  with 
the  object  of  instituting  a  comparison  between  the  minute  structure  of 
the  more  distinctly  foliated  and  the  less  or  non-foliated  varieties.     Such 
a  comparison  failed  to  establish  any  essential  distinction  between  the 
two  varieties  beyond  that  observable  with   the  naked  eye    in    the 
parallelism  of  ai*rangement  of  the  constituent  minerals  in  the  gneiss  as 
contrasted  with  their  indiscriminate  disposition  in  granite.     In  both 
the  structure  is  granular. 

At  the  south  end  of  Crow  Portage,  Sabaskong  Bay,  the  gneiss  which  q^^^  Porta« 
has  been  described  as  forming  a  brecciated  contact  with  the  basal, 
hornblende  schists  of  the  Keewatin  series,  is  a  medium  grained,  flesh- 
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tinted  to  grey  rock  of  unusually  even  foliation,  in  microscopic  sectioo 
(48  B)  it  is  seen  to  have  a  well-defined  granular  structure,  all  the 
minerals  being  allotriomorphic,  except  a  few  large  porphyritic  felspare 
of  an  earlier  generation  than  the  mass  of  the  rock.  The  constitnents 
are  quartz,  orthoclase,  plagioclase,  and  biotite.  The  last  mentioned 
mineral  always  lies  in  definite  parallel  planes,  while  the  quartz  and 
felspar  grains  exhibit  a  corresponding  but  much  ruder  tendency  to  a 
similar  arrangement.  The  felspAra  are  usually  qaito  fresh.  When  de- 
composed to  kaolin  or  muscovite,  the  decomposition  is  nuclear  or  cen- 
tral rather  than  marginal,  and  shews  itself  in  sporadic  flakes  or  cloudy 
aggregates  sometimes  along  cleavage  lines.  The  orthoclase  is  occasion- 
ally seen  in  Carlsbad  twins,  and  the  plagioclase  is  as  usual  twinned  on 
the  albite  law,  or  a  combination  of  this  and  the  pericline  law.  The  fel- 
spars are  occasionally  observed  to  bo  broken  and  parted  with  a  shear, 
the  intervening  fissure  being  filled  with  secondary  quartz  or  masco- 
vite.  The  quartz  carries  inclusions  of  apatite,  liquid  inclusions  with 
dancing  bubbles,  and  darker  boi*dered  round  inclusions,  probably  of  gas, 
besides  dusty  or  granular  indeterminate  matter. 

Loon  Lake.  On  the  south  side  of  Loon  Lake,  on  the  Pipestone   canoe  i-oute, 

there  is  an  extensive  exposure  of  the  biotite  gneiss  of  the  inner  nucleus 
of  the  Stanjikoming  Lauientian  area.  A  specimen  taken  from  the  west 
side  of  the  lake,  about  a  mile  north  of  Speak- no-bad-language  Portage 
is  an  evenly,  foliated,  flesh-tinted  to  grey,  fine-grained  rock.  Micro- 
scopically (4*76)  it  is  built  up  of  allotriomorphic  grains  of  quartz,  ortho- 
clase, plagioclase,  biotite  and  epidote,  the  structure  of  the  rock  being 
granular.  Quartz  is  the  most  abundant  mineral.  It  contains  fluid  in- 
clusions with  moving  bubblei,  fine  straight,  i-od-like  bodies,  probably 
rutile,  and  besides-  these  a  number  of  small  yellowish,  highly  refracting, 
oval  or  oblong  bodies.  The  orthoclase  is  perfectly  fresh,  and  is  only  dis- 
tinguished from  the  quartz  by  the  bluish  color  between  crossed  nicols 
and  its  biaxial  interference  figure  in  converged  polarized  light  The 
plagioclase  is  also  quite  fresh  and  is  as  usual  recognized  by  its  poly- 
synthetic  twinning.  The  biotite  is  of  a  griBenish,  brown  color.  Stout, 
oblong  cr^^stals  of  apatite  and  epidote  xin  aggregates  of  grains  are  also 
present. 

Stanjikoming  The  medium  grained,  biotite  gneiss  on  the  west  shore  of  Stanjikom- 
*  ingBiiy,  towai'ds  its  north  end,  differs  but  little  from  that  last  described, 

except  that  it  is  much  less  distinctly  foliated  and  looks  more  like  au 
ordinary  grey  granite.  In  thin  section  (776)  the  structure  is  granular. 
The  felspars  are  usually  fresh  and  the  plagioclase  is  probably  more 
abundant  than  the  orthoclase,  although  the  rock  is  decidedly  quartzose. 
Apatite  and  spheno  are  sparingly  present.  The  biotite  is  in  places 
altered  to  chlorite. 
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From  the  west  coast  of  Eainy  Lake,  about  two  miles  north  of  the  west  ooaat 
entrance  to  Stanjikoming  Bay,  a  specimen  was  taken  which  may  be  ^"^  ®' 
regarded  as  typical  for  a  very  large  proportion  of  the  gneiss  of  the 
inner  nucleus  of  this  Laurentian  area.  It  is  a  medium-textured,  evenly 
foliated,  biotite  gneiss,  which,  in  thin  section  (801),  appears  as  a  gran u> 
lai"  aggregate  of  quartz,  'orthoclase,  plagioclase  and  biotite,  with 
sphene  and  apatite  as  accessory  constituents  in  theii*  usual  idiomorphic 
forms,  included  in  the  first  named  minerals.  Besides  these  there  are  a 
few  small,  stout,  highly  refractiog,  brillianily  polarizing  bodies  which 
are  probably  zircons.  Some  epidote,  derived  from  the  mica  and  a  few 
grains  of  magnetite  complete  the  list  of  constituents.  The  quartz  is 
water-cleai*  and  shows  streams  or  rows  of  liquid  inclusions  with  mov- 
ing bubbles.  This  mineral  shews  in  all  its  sections  a  strongly  marked 
undulatory  extinction.  The  undulatory  character  manifests  itself  in 
two  ways,  (1)  the  extinction  passes  across  the  quartz  section  like  a 
wave,  as  is  ordinarily  the  case  when  a  crystal  is  subject  to  unequally 
distributed  tension,  and,  (2)  a  somewhat  abrupt  break  in  the  optical 
orientation  in  diflFerent  parts  of  the  crystal  without  any  apparent 
break  in  its  individuality.  The  angle,  however,  through  which  the 
stage  of  the  microscope  must  be  revolved  to  make  these  diversely 
orientated  portions  of  the  same  individual  coincide  in  intensity  of  ex- 
tinction, is  very  slight. 

Of  the  more  granitoid  or  less  foliated  varieties  of  this  gneiss,  a  8peci-^«>-^^»*«r 
men  from  the  north  side  of  the  Open-water  Narrows  is  a  good  example. 
Under  the  microscope  (1464)  it  appears  as  an  aggregate  of  orthoclase, 
microcline,  plagioclase,  quai*tz,  biotite,  muscovite  and  some  epidote. 
The  rock  has  a  granular  sti*ucture  and  is  a  true  granite  accoi*ding  to 
Bosenbusch's  classification  since  it  contains  the  two  micas.  The  folia- 
tion is  only  observable  on  the  large  scale. 

On  the  north-west  side  of  Pipestone  Lake  a  mass  of  granite  breaks  Pipestone 
through  the  Keewatin  schists,  which  appears  to  be  identical  geologi. 
cally  with  the  Laurentian  granite  and  granitoid  gneiss  of  Kishkutena 
Lake  which  pass  into  distinctly  foliated  gneisses  along  the  route  to 
Sabaskong  Bay.  A  thin  section  (326)  of  this  i*ock  is  seen  under  the 
microscope  to  consist  of  hypidiomoi*phic  orthoclnse  and  allotriomorphic 
quartz  and  plagioclase  with  bleached  biotite.  The  accessory  minerals 
are  apatite,  sphene,  magnetite,  and  leucoxene.  The  orthoclase  is 
usually  quite  decomposed,  the  kaolin  and  muscovite  having  often  a 
very  distinct  zonal  arrangement.  The  sphenes  are  in  sharply  defined 
crystals,  often  surrounded  by  a  rim  of  varying  width  of  grey  or 
brownish  leucoxene.  The  biotite  is  often  of  a  gi*een  color,  and  has 
epidote  associated  with  it. 
9 


Digitized  by  VjOOQIC 


130  p 


RAINT  LAKE  BEQION. 


Clear-water 
Lake, 


east  side. 


Laarentian 
ffneiae  at 
ooDtaot  with 
OoatohiohiDg. 


On  the  eaat  side  of  Clear-wator  Lake,  Kishkatena  i*oute,.  the  peri- 
pheral zone  of  syenite  gneisses  of  the  Stanjikoming  Laarentian  area, 
presents  the  local  facies  of  a  medium-grained,  flesh  colored  granite  of 
porphyritic  aspect  which,  in  places,  is  distinctly  foliated.  In  thin  sec- 
tion it  consists  of  large  idiomorphic  or  hypidiomorphic  crystals  of  fel- 
spai*  (orthoclase,  microcline  and  plagio61ase)  and  allotriomorphic 
quartz,  felspar  and  hiotite,  the  latter  mostly  altered  to  chlorite  and 
epidote.  The  felspars,  even  when  quite  allotriomorphic,  shew  a  dis- 
tinct zonal  structure,  the  different  zones  having  a  different  optical 
orientation,  indicating  difference  of  compqsition.  The  decomposition 
in  some  zones  is  much  greater  than  in  others,  so  that  the  alteration  pi-o- 
ducts  have  a  zonal  arrangement.  The  quai'tz  is  water-cleai*  and  com- 
paratively free  of  inclusions.     A  few  small  sphenes  are  present. 

The  Laurentian  gneiss  at  the  contact  of  that  formation  with  the 
schists  of  the  Coutchiching  sei-ies  on  a  small  island  three  miles  east  of 
Coutchiching,  is  a  grey,  medium  grained,  distinctly  but  not  evenly 
foliated  rock.  It  forms  the  matrix  in  which  are  imbedded  the  de- 
tached fragments  of  Coutchiching  schist  shewn  in  Plate  I.  Under 
the  microscope  (693)  it  is  an  eminently  granular  aggregate  of  grains 
of  orthoclase,  plagioclase,  quartz  and  biotite.  The  felspars  are  partially 
decomposed,  the  cloudy,  grey  kaolin  exhibiting  a  definite  zonal 
aiTangement,  though  occasionaly  confined  to  the  central  portion  of  the 
crystal.  Shreds  of  muscovite  are  generally  distributed  as  an  altera- 
tion product  of  the  felspar.  The  biotite  is  only  sparingly  represented. 
It  is  often  bleached  green,  and  is  then  usually  associated  with  epidote 
into  which  it  has  partially  altered.  Apatite  occui*s  included  in  the 
biotite.  P3^ite  is  also  present  in  small  quantity  and  limonite  in 
various  brown  grains. 


Inclusions  in  Laurentian  Gneiss. 


Shape  of 
inoIiuionB. 


The  Laurentian  gneisses  of  the  region,  both  of  the  granite  and  the 
syenite  type  of  composition,  frequently  fonn  a  matrix  in  which  are 
imbedded  portions  of  foreign  rock  either  as  sharply  angular,  sub-anguiar, 
or  somewhat  rounded  blocks,  or  as  moi*e  or  less  attenuated  bands  drawn 
out  parallel  to  the  foliation  of  the  gneiss  and  confused  with  it.  This  phen- 
omenon is  perhaps  more  commonly  obsei*ved  in  the  granite  gneisses  than 
in  the  syenite  gneisses.  As  in  the  Lake  of  the  Woods  I'cgion  these  incln- 
flions  are  most  abundant  in  the  vicinity  of  lines  of  contact  with  over-lying 
rocks.  They  are,  for  the  most  pai*t,  indistinguishable  from  the  basal 
poi*tion8  of  either  the  Keewatin  or  the  Coutchiching  series.  Where 
they  present  points  of  difference,  the  difference  is  such  as  is  readily 
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explicable  as  a  result  of  the  conditions  to  which  the  inclusions  must  be  comparison 
conceived  to  have  been  subjected.    Near  the  contact  with  the  Coutchi- and^cStchK*"* 
ching  series  the  Laurentian  gneiss  holds  as  inclusions  generally  only  ®^*°'  ^^^^ 
fragments  which  are  identical  with  Coutchiching  rocks  where  examined 
in  situ;  whereas  near  the  contact  of  the  Laurentian  with  the  Keewatin 
fragments  resembling  the  Coutchiching  rocks  are  very  rarely  met  with, 
and  those  resembling  the  basal  formation  of  the  Keewatin  abound. 
These  facts,  taken  in  connectfon  with  the  prevailingly  shattered  char-  sh^^ered  chaj^ 
acter  of  both  the  Coutchiching  and  Keewatin  strata  at  the  contact  with  JJ contaot  with 
the  Laurentian  gneiss,  which  allows  apophyses  or  dykes  from  the  ^^"'^ntian. 
main  area  of  gneiss  to  ramify  throuo;h  the  schists  both  pai*allel  and 
transverse  to  their  planes  of  schistosity,  leave  no  room  for  doubt  but 
that  these  inclusions  are  detached  portions  of  overlying  formations, 
which,  in  a  firm  and  brittle  condition,  have  become  immei-scd  in  the 
underlying  viscid  magma  which  subsequently  crystallized  out  as  the 
Laurentian  gneiss  and  granite.    It   seems    probable,  too,  that  such 
shattenng  and  detachment  of  fragments  took  place  at  the  last  stages  of 
crumpling  of  the  crust  in  this  region.     This  opinion  is  based  on  the  Period  of 
fact  that  while   both   the  Coutchiching  and  Keewatin  rocks  afford '***"®"°'' 
ample  evidence  of  having  yielded  to  pressures  and  earth  stresses,  the 
Laurentian  goeisses  do  not,  except  veiy  locally,  and  to  an  insignificent 
extent.    This  fact  proves  that  after  the  solidification  of  the  Laurentian 
gneisses  there  was  no  faiiiher  very  violent  deformation  of  the  crust  and 
no  shattering  subsequent  to  the  time  at  which  those  gneisses  were  solid, 
hard  rocks  as  they  are  now.     All  the  violent  disturbance  of  the  region, 
and  the  folding  and  cimmplingof  the  strata  of  the  Coutchiching  and 
Keewatin  series  appears  to  have  transpired   antecedent  to  the  final 
solidification  of  the  Laurentian  rocks,  and  while  the  latter  were  yet  in        ^ 
the  foiTfn  of  probably  a  thick,  viscid  magma  upon  which   floated  the 
slowly  shrinking  and  crumpling  strata  of  the  Coutchiching  and  Kee- 
watin sei'ies.    The  scattered  fragments  of  the  overlying  series  which 
we  now  find  imbedded  in  the  Laurentian  gneiss  do  not,  of  coui*se,  re- 
present the  whole  of  the  shattering  and  decrepitation,  as  it  were,  of  the 
overlying  I'ocks.     Large  portions  of  these  rocks  have  very  pi'obably 
been  absorbed  by  fusion  with  the  magma,  for  the  Laurentian  rocks 
appear  to  have  resulted  from  the  fusion  not  simply  of  the  floor  upon  absorption* 
which  the  Coutchiching  and  Keewatin  rook  first  rested,  whatever  such 
floor  may  have  been,  but,  also,  with  it,  of  portions  of  those  series.  The 
inclusions  which  we  now  see  are  probably  only  those  fi*agments  which 
were  detached,  as  I  have   stated,  at  the  later  stages  of  the  develop- 
ment of  the  Laurentian  gneiss,  when  the  beat  was  less  intense  and  the 
temperature  of  the  magma  was  approaching  the  fu:iion  point  or  the  point 
-of  solidification,  for  the  pressure  and   other  modifying  influences  to 
which  it  was  subjected. 
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Meaning  of  ^^^^  Conception  of  the  development  of  the  Lanrentian  gneiss,  which  . 

uppwvand  scems  necessary  in  order  to  give  a  consistent  explanation  of  all  the 
Arohiean.  phenomena  of  this  field,  involves  the  belief  that  the  present  line  of  de- 
markation  between  the  lower  and  upper  Archaean,  or  the  contact  of 
the  Lanrentian  with  either  the  Coutchiching  or  Keewatin,  represents 
what  was  once  the  contact  of  the  lower  surface  of  the  crust,  in  this 
region  at  least,  with  the  magma  upon  which  it  rested. 
inciuBioDi  in  While  the^e  inclusions  are,  as  a  rule,  most  abundant  near  the  con- 
fromoon5!ct?  tact  of  the  Laurentian  with  the  Keewatin  and  Coutchiching  series,  they 
ai'e  by  no  means  wanting  in  the  gneisses  many  miles  remote  from  such 
contact.  On  the  shores  and  islands  of  Sabaskong  Bay  there  ai*e  revealed 
the  most  unequivocal  evidence  of  the  brecciated  contaet  of  Laurentian 
and  Keewatin  rocks,  the  penetration  of  the  latter  by  the  former,  and 
the  inclusion  of  angular  broken  pieces  of  the  Keewatin  schists  within 
the  gneiss.  Scores  of  the  the  most  beautiful  instances  of  fragments 
and  gi*oups  of  fragments  of  rocks  indistinguishable  from  those  which 
form  the  base  of  the  Keewatin,  may  be  seen  in  a  day's  paddle  among 
the  well  bared  rocky  islands  of  this  intricate  labyrinthine  portion  of 
Oonditions  the  lake.  They  occur  here  almost  as  abundantly  away  from  the  con- 
Sabukon^Baj.tact  as  close  to  it.  So  long  as  these  inclusions  retain  their  broken 
angular  shapes,  there  is  never  any  confusion  of  their  boundaries  with 
the  enclosing  gneiss.  The  contrast  of  matrix  and  inclusion  is  as  sharp 
and  distinct  as  it  possibly  could  be,  and  indeed  mueh  more  so  than  one 
would  naturally  expect.  The  size  of  the  fragments  varies  usually  fi*om 
the  dimensions  of  one's  fist  to  those  of  a  house.  Many  are  much  larger 
than  a  house,  but  these  are  not  always  traceable  around  their  entii'e 
contour.  Some  are  acres  in  extent,  and  some  take  the  form  of  bands 
one  or  several  miles  in  length,  by  hundreds  of  feet  in  breadth,  which,, 
in  single  sections,  might  easily  be  mistaken  for  inter-sti*atificationb 
with  the  gneiss.  When  groups  of  these  fragments  are  found  in  the 
gneiss  together,  they  are  aiTanged  more  or  less  distinctly  in  lines  cor- 
responding with  the  foliation  of  the  gneiss,  and  the  whole  appearance 
of  the  horizontal  section,  presented  by  the  glaciated  surface  of  the  rocks, 
is  suggestive  of  the  thick,  crystallizing  magma,  in  which  they  were 
once  immersed^  having  been  subject  to  a  fluxion  or  flowing,  to  which  in 
due  both  the  foliation  of  the  gneiss  and  the  alignment  of  its  included 
fragments  of  foreign  rock. 
MienMoopio  A  specimen  of  one  of  these  angular  inclusions  in  biotite  gneiss  taken 

Loiusion.  from  an  island  south-east  of  Babbit  Point,  Sabaskong  Bay,  is  a  glistening- 
black  to  iron  grey  schist  made  up  of  glistening  hornblei;ide  in  minute 
needles,  and  a  greyish-white  mineral,  which  modifies  the  color  of  the 
schist,  but  which  is  too  minute  to  show  crystal  faees  to  the  naked  eye. 
In  thin  section  (1709)  the  rock  is  seen  to  be  banded,  owing  to  the  dis- 
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Polished  surface  ol  specimen  of  biotite  gneiss,  with  included  fragrment  of  amphibolite 
partially  drawQ  out  into  a  "  tail."    West  side  of  Jackfish  I^ake,  Pipestone  route. 
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tribation  of  the  hornblende.  All  of  the  latter  mineral  00001*8  in  com- 
pact, stout  prisms  or  needles  aiTanged  parallel.  In  certain  parallel 
linear  areas,  however,  these  hornblende  prisms  are  much  larger  than 
in  the  rest  of  the  section,  and  are  much  more  closely  crowded  together, 
with  but  little  interstitial  space.  In  the  broader  areas  lying  between 
these,  the  hornblende  prisms  are  much  smaller  and  much  less  crowrded, 
the  interapace  being  occupied  by  felspar  in  small  irregular  grains  with 
8ome  quartz.  In  exceptional  areas  the  felspar  predominates,  and  the 
hoj'nblende  piisms  stand  out  very  sharply  in  direct  light  from  the 
colorless  base,  and  present  an  appearance  analogous  in  miniature  to 
a  bird's  eye  view  of  a  run  of  saw-logs  in  a  bi*oad  stream.  Grains  of 
magnetite  are  scattered  throughout  the  section. 

The  description  of  the  microscopic  characters  of  this  specimen  shews 
that  it  differs  in  no  essential  feature  from  those  I'ocks  of  the  Keewatin 
series  which  have  been  classed  as  hornblende  schists,  and  described  in 
a  previous  part  of  this  report. 

In  many  instances,  however,  these  inclusions,  as  observed  on  Sabas- cases  of  app»- 
kong  Bay  and  elsewhere,  have  lost  their  sharply  angular  contours  and  [SSia^jS? with 
have  rounded,  oval,  or  more  or  less  attenuated,  lenticular  shapes,  in™*^"*' 
these  cases  the  lino  of  demarkation  between  mati'ix  and  inclusion  be- 
comes less  sharply  defined,  and  in  many  cases  there  is  evidence  of  the 
included  fragment  having  been  reduced  by  total  or  partial  fusion  to  a 
condition  admitting  of  its  deformation  and  drawing  out  into  lenses.  In 
these  cases  the  condition  of  fusion  must  have  been  one  of  thick  vis- 
cidity which  did  not  permit  of  the  complete  mingling  of  the  magma  of 
the  inclusion  with  that  of  the  matrix  or  gneiss.  In  those  cases  where 
magmas  had  by  higher  temperatui*es  been  suflSciently  liquid  to  mix, 
the  inclusions  have  probably  been  entirely  absorbed  by  the  gneiss 
leaving  no  trace  of  their  existence,  except  u  more  basic  local  facios  of 
the  gneiss.  When  the  inclusions  have  been  so  deformed  and  drawn 
out  by  partial  fusion  and  recrystallization,  there  is  a  partial  admixture 
of  the  two  at  the  contact,  and  a  transitional  rock  exists  which  is  mid- 
way in  character  between  the  matrix  and  the  inclusion.  The  inclusion 
in  these  cases^  too,  has  lost  its  schistose  character,  and  has  become  more 
felspathic  in  composition  and  more  granular  in  structure,  having  the 
facies  of  a  diorite.  The  felspar  seems  to  have  been  absorbed  fi*om  the 
inclosing  magma  probably  rather  by  the  agency  of  the  penetrating 
watery  solutions  from  the  granite  magma,  than  by  a  direct  addition  of 
a  portion  of  the  latter  in  the  dry  state. 

A  good  example  of  this  kind  of  inclusion  is  one  taken  fi*om  the  west  laoiasions  on 
side  of  Jackfish  Lake,  Pipestone  route.     Here  the  biotite  gneiss  as- •^*®^*'^  ^^^ 
fiumes  locally  the  aspect  of  a  breccia,  in  whichaveiy  quartzose,  biotite 
gneiss  foims  the  matrix  for  angular  blocks  of  foreign  rock  of  an  essen- 
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tially  hornblendic  or  dioritic  character.  The  specimen  taken  is  from  tho 
shore  about  two  miles  north  of  Foot-print  Portage.  It  is  of  interest  as 
shewing  on  the  small  scale  in  a  hand  specimen  a  condition  of  things 
which  is  veiy  common  on  the  large  scale,  and  yet  difficult  to  describe 
clearly  without  specimens.  In  the  field  the  foreign  and  included  char- 
acter of  the  angular  blocks  of  amphibolite  or  diorite  is  very  appai*ent 
and  can  be  examined  critically  in  numerous  well-exposed  examples  on 
the  glaciated  surfaces  of  the  countiy  rock.  Tho  specimen  in  question 
was  cut  through  the  middle  and  polished.  Plate  IV  is  a  reproduc- 
tion of  a  photograph  of  the  polished  surface,  and  shews  the  shai*p 
well-defined  character  of  the  inclusion.  The  foliation  of  the  gneiss 
flows  around  the  inclusion,  and  the  longest  diameter  of  the  iiTegularly 
shaped  fragment  lies  parallel  to  the  general  trend  of  the  foliation.  A 
portion  of  the  fragment  has  been  drawn  out  into  a  **  tail  "  analogous  to 
those  which  may  be  observed  in  the  porphyritic  crystals  of  quartz-por- 
phyries, and  other  rocks  that  have  been  subjected  to  excessive  pres- 
sure. The  two  cases  are,  however,  not  entirely  analogous,  for  the  "tail" 
of  the  lenses  in  squeezed  poi^phyries  seems  to  be  due  to  actual  rupture 
of  the  solid  brittle  crystal,  with  probably  a  certain  amount  of  rccrystal- 
lization,  while  the  "  tail"  of  the  dioritic  inclusion  in  thebiotite  gneiss 
would  seem  to  be  due  to  a  partial  fusion  and  recrystallization  of  the 
hornblendic  material,  while  tho  matrix  was  in  a  plastic  condition  and 
in  process  of  solidification.  On  the  large  scale,  by  a  similar  process, 
blocks  seem  to  have  been,  under  tho  combined  influence  of  pressure  and 
partial  fusion,  drawn  out  into  flat  sheets  which  have  all  the  aspect  of 
intercalated  beds,  so  even  and  sharp  is  the  banding,  and  yet  so  unmis- 
takably due  to  a  simple  stretching  of  the  viscid  and  crystallizing 
magma  with  its  included  blocks  of  foreign  material.  The  rock  com- 
posing the  matrix  of  the  specimen  figured  is  an  evenly  foliated  grey, 
biotite  gneiss  of  medium  texture.  Under  the  microscope  (568  A)  it  is 
seen  to  be  made  up  of  a  granular  aggregate  of  orthoclase,  plagioclase, 
quartz  and  biotite,  with  a  few  crystals  of  apatite  and  some  secondary 
epidote.  The  felspars  are  fresh  and  glassy.  The  quartz  is  very  abund- 
ant in  water-clear  grains  with  minute  inclusions  arranged  usually  in 
rows.  The  biotite  is  in  the  form  of  greenish- brown  shreds.  The 
epidote  is  in  greenish  yellow  crystals,  and  in  aggregates  of  grains. 

Another  thin  section  (568  B)  from  the  same  hand  specimen  was 
made  across  the  line  of  contact  of  the  inclusion  and  matrix.  The  line 
of  contact, was  observed  even  in  thin  section  to  be  quite  sharp  and  de- 
cided, though  not  a  simple  straight  line.  The  gneiss  is  identical  with 
that  last  described.  The  included  block  is  made  up  of  a  medium- 
grained,  granular  aggregate  of  compact,  deep  colored  green  hornblende, 
fresh    plagioclase    and    quartz.     Hornblende    is    the    predominating 
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mineral.  There  is  no  biotite.  On  the  other  side  of  the  line  of  contact 
biotite  is  abundant,  and  there  is  no  trace  of  hornblende  to  be  found. 
The  ragged  character  of  the  contact  is  such  as  would  be  presented  by 
a  section  of  the  surface  of  a  broken  I'ock  fragment  of  medium  grain. 
There  are  traces  of  fusion  and  inter-penetration,  but  within  very  nar- 
row limits,  at  the  place  where  the  section  was  cut.  The  inter- 
penetration  is  much  more  apparent,  where  the  block  is  drawn  out  into 
a  "  tail." 

The  biotite  gneiss  of  the  south-east  side  of  the  Lake  of  the  Woods,  f?-"?*^^ 
between  the  mouth  of  Big  Grassy  Eiver  and  that  of  Eainy  River  Woods, 
is   characterized  by  an  abundance  of  these  inclusions,   in  shai*ply 
angular  blocks,  in  more  or  less  attenuated  lenses,  and  even  in  sheets 
which  simulate  strata. 

Plate  Y  is  the  reproduction  of  a  photograph  of  a  horizontal  glaciated  inoiasiona  in 
surface  of  the  rock  on  an  island  off  this  shore  about  three-quarters  of  aSSSJIJiSSjiei. 
mile  north  of  the  49th  pai'allel.  It  illusti-ates  very  beautifully  what  is 
common  on  a  scale  usually  much  too  large  for  photography,  and  shows 
in  one  small  horizontal  section  a  representative  variety  of  the  shapes 
of  these  inclusions,  and  their  relationship  to  the  gneiss  in  which  they 
are  imbedded.  Some,  it  will  be  observed,  have  rectilinear  boundaries 
and  sharply  angular  contours,  others  are  oblong  in  shape,  but  more  or 
less  rounded,  and  some  are  distinctly  lenticular.  The  foliation  of  the 
gneiss  is  well  shewn,  as  is  also  its  flow  around  the  inclusions.  The  sun- 
dering of  the  included  fragments,  the  penetration  of  the  gneiss  into  the 
crevices,  the  drawn  out  or  tapering  ends  of  some  of  the  fragments  and 
the  alignment  of  all  of  them  parallel  to  the  foliation  of  the  gneiss,  also 
are  features  which  come  out  very  clearly  in  the  photograph  and  which 
are  full  of  suggestion  and  instruction. 

The  biotite  gneisses  of  the  inner  nucleus  of  the  Stanjikoming  area  ofinoiiuioiis^in 
Laurentian  rocks  is,  in  some  places,  charged  with  these  inclusions,  ^?J2.^^^°™'°« 
while  in  others  it  is  remarkably  free  from  them.  Here  they  do  not 
always  resemble  the  rocks  of  the  overlying  series,  but  are  frequently 
very  coarse-textured  and  massive,  and  would  be  classed  as  massive 
amphibolites  or  diorites  rather  than  hornblende  schists.  In  this  con- 
nection it  should  be  observed  that  on  the  supposition  that  the  Lauren- 
tian gneiss  is  the  result  of  the  fusion  and  recrystallization  of  the  floor 
or  basement  upon  which  the  Keewatin  rocks  were  deposited,  we  should 
expect  to  find  other  inclusioos  than  those  of  rocks  such  as  occur  in 
the  Keewatin.  The  Keewatin  series  being  largely  made  up  of  vol- 
canic rocks,  the  vents  from  which  these  volcanic  rocks  emanated  must 
have  existed  in  the  acid  crust  or  floor  at  the  time  the  latter  suc- 
cumbed to  the  process  of  fusion,  whatever  the  exact  nature  of  that 
process  may  have  been.    These  pipes  or  vents  would  be  filled  with  the 
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docp  seated,  coarser,  granular  phases  of  the  rocks,  which,  as  flows  and 
loose  ejectamenta,  formed  the  Keewatin  strata  at  the  sai*face.  When 
these  vents  were  filled  with  basic  rock,  they  woald,  in  a  fasion  which 
only  redaced  the  rocks  to  a  thickly  viscid  magma,  and  did  not  permit 
of  their  mingling,  or  the  complete  absorption  of  the  one  by  the  other, 
still  retain  their  distinctive  characters,  and  on  solidification  present  a 
strong  contrast  to  the  general  gnoissic  matrix.  Sach  appears  to  be  the 
probable  origin  of  some  of  the  more  massive  coarse-textured  amphi* 
bolitic  or  dioritic  inclusions  in  the  biotite  gneiss  of  Eainy  Lake.  They 
are  usually  very  much  more  irregular  in  shape,  and  theii*  relations  to 
the  gneiss  much  more  confused,  than  in  the  case  of  those  inclusions 
which  are  recognizable  as  identical  with  the  schists  at  the  base  of  the 
Keewatin.  Their  size  varies  veiy  much,  and  some  are  so  large  that 
their  character  as  inclasions  is  not  directly  determinable,  but  is  in- 
feiTcd  from  their  analogy  with  the  smaller  inclusions  adjacent  to  them. 
They  are  often  traversed  by  irregular  veins  or  dykes  emanating  from 
the  main  area  of  gneiss.  As  an  example  of  this  class  of  inclusion,  a 
specimen  was  taken  from  an  island  in  Bainy  Lake  opposite  the  mouth 
of  the  Noi*th-we8t  Bay.  The  inclusion  is  a  large  block  of  irregular 
outline,  the  greatest  diameter  of  the  exposed  sui*face  being  twelve  or 
fifteen  feet.  A  microscopic  examination  of  a  section  (3000  B)  of  the 
i*ock  shews  that  it  is  made  up  of  a  gi*anular  aggregate  of  deep  colored 
green  hornblende,  with  a  little  felspar,  both  cloudy  and  glassy,  striated 
and  non-striated.  A  small  amount  of  epidote  is  associated  with  the 
cloudy  felspar.  No  biotite  is  present.  The  hornblende  is  greatly  in 
excess  of  the  felspar,  so  that  the  rock  may  be  classed  as  an  amphi- 
bolite  rather  than  a  diorite,  particularly  as  light  colored  central  areas 
occur  in  the  hornblende  occasionally,  which  suggest  the  probability  of 
its  derivation  from  pyroxene. 

The  matrix  in  which  this  block  is  imbedded  is  a  medium-grained, 
grey,  distinctly  foliated  gneiss.  XJnder  the  microscope  (3000  A)  it  is 
made  up,  like  the  other  similar  gneisses  of  the  region,  of  a  granular 
aggregate  of  quartz  with  liquid  inclusions  having  dancing  bubbles, 
fresh  orthoclase,  microcline,  plagioolase  and  biotite,  partially  altered 
to  epidote.    There  is  no  hornblende  present. 

The  biotite  gneiss  of  Bedgut  Bay,  opposite  the  Indian  village,  is 
much  like  that  already  described  from  other  localities.  It  is  medium 
grained,  light  grey  in  color  and  distinctly  foliated.  Under  the  micro- 
scope (1600  A)  it  appears  as  a  granular  aggregate  of  orthoclase,  plagio- 
olase and  biotite,  the  latter  largely  altered  to  epidote,  together  with  a 
sparing  number  of  apatite  crystals  in  slender,  round-ended  prisms  and 
in  oval  bodies. 
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Incladed  in  this  gneiss  is  a  dark  green,  medium  grained  amphibolite  Attenuated 
rock.  The  inclusions  do  not  here  retain  their  angular  forms,  but  ai'o^®"^*^' 
drawn  out  into  attenuated  lenses  or  sheets,  which  have  the  appearance 
of  being  intercalated  with  beds  of  gneiss,  and  give  the  rock  a  pro- 
nounced laminated  or  banded  structure.  The  appearance  is,  however, 
deceptive,  and  it  is  far  more  satisfactory  and  more,  consistent  with  all 
the  facts  obsei'ved  to  ascribe  the  banded  structure  not  to  any  intercala- 
tion or  stratification,  for  it  is  very  local,  but  to  the  attenuation  of  in- 
•clusions  by  the  combined  action  of  pressure  and  a  process  of  slow 
fusion  and  recrystallization.  The  amphibolite  in  thin  section  (1600  B) 
appears  as  a  granular  aggregate  of  hornblende  and  cloudy  felspar,  the 
fonner  greatly  predominating.  Some  of  the  felspai*  is  striated,  but  for 
the  most  part  the  twin  structure,  if  present,  is  obscured  by  the  decom- 
position. 

The  rock  along  the  line  of  contact  of  the  attenuated  inclusion  and 
the  matrix  of  biotite  gneiss  is  not  of  a  simple  nature,  but  is  made  up  of 
a  fused  mixture  of  the  two.    This  mixed  character  of  the  margin  of  the 
inclusion  was  observed  in  the  field,  and  the  conclusions  there  arrived 
at  as  to  the  relations  of  the  amphibolitic  lenses  and  the  gneiss,  and  as 
to  the  conditions  to  which  the  rocks  must  have  been  subject,  to  produce 
the  appearance  presented,  have  been  sustained  by  a  microscopic  study 
of  the  normal  gneiss,  the  core  of  the  lens  and  the  marginal   or  tran- 
sitional rock.     This  transitional  rock  is  a  mica,  hornblende  and  felspar  Trarutition 
rock  with  some  quartz.    Microscopically,  the  additional  constituents,  incioaion  and 
apatite,  leucoxene  and  epidote,  are  observable.  The  structure  is  granu-"*  "* 
lar,  with  porphyritic  crystals  of  oithoclase,  which  are  somewhat  cloudy. 
Some  of  the  biotite  seems  to  be  an  alteration  product  of  the  hornblende, 
and  much  of  it  is  observed  to  have  altered  veiy  largely  to  epidote.     In 
some  of  these  lenses,  the  interfusion  of  matrix  and  inclusion  has  been 
so  complete  that  they  are  entirely  made  up  of  this  transitional  rock, 
which  has  the  facies  of  a  syenite,  while  in  other  cases,  probably  where 
the  imbedded  mass  has  been  larger,  the  inter-mixture  has  been  only 
marginal. 

The  syenite  gneiss  which  crops  out  on  Eainy  Eiver  on  Mi*.  Geo.  inoiuBions  in 
Singleton's  farm  about  six  miles  and  a  half  above  the  Manitou  Eapid^ny  River, 
exhibits  some  very  beautiful  and  insti*uctive  instances  of  inclusions  of 
fragments  of  h  ornende  schist.  One  of  these  is  represented  in 
Plate  VI  fi-om  a  photograph  of  the  bare  rock  surface  close  to  the  water's 
edge.  The  gneiss  is  distinctly  foliated,  as  appeai-s  in  the  photograph. 
The  figure  illustrates,  in  a  very  forcible  manner,  the  drawing  out  and 
Bundering  of  the  included  fragments.  The  large,  central,  pear-shaped 
piece  of  schist  appears  to  bo  only  the  remnant  of  a  much  larger  block 
which  has  been  reduced  in  size  by  the  tearing  off  of  fragments  which 
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are  still  in  its  immediate  vicinity,  and  whose  relationship  to  the  central 
mass  is  quite  apparent.  All  these  detached  pieces,  as  well  as  the  central- 
pear-shaped  mass,  have  then*  longest  diameter  parallel  to  the  foliation 
of  the  gneiss,  and  there  seems  little  room  for  doubt  but  that  the  folia- 
tion of  the  gneiss  and  the  alignment  of  these  fragments  of  schist,  are 
due  to  the  same  unequal  pressures  upon  the  mass  as  a  whole,  and  to  a 
general  flow  in  the  rock  at  a  time  when  the  matrix  was  plastic,  and  not 
yet  completely  crystallized.  To  have  produced  these  effects,  the 
matrix  in  which  the  inclusions  are  imbedded,  although  yielding  to  pres- 
sure and  flowing  like  a  liquid,  must  have  been  very  neai'ly  solid,  or  at 
all  events  a  very  thickly  viscid  and  tough  magma,  such  perhaps  as 
some  laboratory  preparations  of  soluble  silica,  or  molten  glass  at  low 
temperature  neai*  the  point  of  solidification.  That  the  mati'ix  could 
not,  at  the  time  it  yielded  to  pressure  and  exercised  such  rending 
eflTects  upon  the  included  blocks  of  schist,  have  had  the  form  of  a 
crystalline  aggregate  such  as  it  now  is  (a  syenite),  is  shown  by  the  fact 
that  there  is  every  evidence  of  the  constituent  minerals  of  the  present 
rock,  in  all  the  minute  crevices  and  comers  into  which  it  penetrates, 
having  crystallized  in  situ,  and  no  evidence  of  such  minerals  having 
been  subjected  to  excessive  pressure  since  the  rock  solidified  and  as- 
sumed its  present  form  of  a  hornblende-syenite.  The  eficct  of  the  same 
pressure  on  a  solid  crystalline  rock  is  seen  in  the  shattering  and 
sundering  of  the  inclusion  of  the  hornblende  schist,  which  here  seems 
not  to  have  been  fused  to  any  extent,  even  on  its  edges.  Had  the 
matrix,  at  the  time  that  it  yielded  to  pressure,  been  a  solid  crystalline 
rock;  we  cannot  conceive  of  the  deformation,  such  as  it  indicated  by  its 
flow,  its  penetration  of  the  schists,  and  its  accommodation  to  the  most 
intimate  parts  of  the  schist,  taking  place  without  a  similar  shattering 
of  the  rock,  or  of  its  constituent  crystals,  and  without  their  granula- 
tion and  reduction  to  the  cataclastic  state. 

In  the  Laurentian  gneiss  of  the  southern  part  of  Bainy  Lake  thei*e 
are  numerous  inclusions  of  fragments  of  rock  which  are  indistinguish- 
able from  the  rocks  of  the  Coutchiching  series,  which  is  largely  de- 
veloped in  that  part  of  the  lake.  These  inclusions  occur  both  in  the 
regular  biotite  gneiss  and  in  the  coarser  gneiss  of  the  syenitictype.  As 
an  instance  of  these  inclusions  in  the  latter  rock,  may  be  mentioned 
those  which  are  observable  at  the  north  end  of  the  island  which  lies 
opposite  the  entrance  to  Stanjikoming  Bay.  The  inclusions  are  most 
plentiful  in  the  gneiss  in  the  vicinity  of  the  contact  with  the  Coutch- 
iching series.  Plate  I.  will  serve  as  an  illustration  of  these.  It  i» 
reproduced  from  a  photograph  of  a  rock  surface  a  few  yaixis  distant 
from  the  contact  on  an  island  oflf  the  south  shore  of  Eainy  Lake,  three 
miles  east  of  Coutchiching.    The  distinct  character  of  the  inclusions. 
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the  foliation  of  tho  gneiss  and  the  penetration  of  the  latter  within  the 
fissures  of  the  inclusions  is  very  clearly  shewn  in  the  photograph. 
There  is  not  the  remotest  doubt  of  the  derivation  of  the  included  frag- 
ments from  the  edge  of  the  Coutchiching  foimation  a  few  yards  to  the 
south.  That  edge  is  ragged  and  shattered,  and  the  schists  are  traversed  Shattered  edge 
by  apophyses,  from  the  main  mass  of  gneiss,  which  retain  their  folia- schistV^  ^^  "**^ 
tion  distinctly. 

Summary  of  Archaean  Geology. 

The  broad  results  which  have  been  aiTived  at  by  my  study  of  the 
Archfiean  geology  of  the  Eainy  Lake  region  maybe  briefly  summarized. 
They  are : — 

1.  The  primary  separation  of  the  Archeean  complex  of  this  region  into  primary 
two  great  natural  sub-divisions,  viz..:    A  lower  division,  Laurentian,  Arebwaiu^ 
and  an  upper  division,   composed  of  at  least  two  distinct  geological 
series,  the  Coutchiching  and  the  Keewatin. 

2.  The  Laurentian  is  composed  entirely  of  rocks,  which  are  of  the  Uurentian. 
nature  of  granites  and  syenites  in    mineralogical    composition  and 
granular  structure,  but  which,  by  reason  of  their  more  or  less  distinct 
foliation,  are  known  as  gneisses. 

3.  Abundant  evidence  has  been  adduced  to  shew  that  these  gneisses  irraptive  and 
behave  in  all  essential  particulars  precisely  as  irruptive  granites  do ;  character  of 
and  that  they  are  plu tonic  rocks  which  have  crystallized  slowly,  prob- 
ably under  an  extremely  gradual  diminution  of  temperature  from  a 

thickly  viscid,  coherent  or  tough,  hydrothermal  magma. 

4.  There  is  evidence  that  such  magma,  up  to   the  time  of  its  final  Differential 

.  o        »     r-  pressures  on 

solidification,  when  it  became  approximately  rigid,  was  subjected  to»nagma. 
differential  pressures,  which,  by  causing  a  yielding  or  deformation,  in- 
duced a  flow  in  the  mass.  To  this  flow  is  ascribable,  with  great  prob- 
ability, both  the  foliation  of  the  gneiss,  and  the  parallel  alignment  of 
certain  inclusions  of  foreign  rock  imbedded  in  in  it,  pi-esently  to  be 
mentioned. 

5.  Whatever  may  have  been  the  more  remote  history  of  the  Lauren- Origin  of 
tian  rocks  of  this  region,  it  appeare  clear  that  the  magma  fi-om  which"**""' 
they  crystallized  as  foliated  granites  and  syenites,  was  immediately  or 
proximately  produced  by  the  fusion  of  tho  basement  or  floor  upon 
which  the  formations  of  the  upper  division  of  the  Archaean  were 
originally  deposited.  With  the  fusion  of  this  floor  it  seenas  probable  that 
portions  of  tho  superincumbent  strata,  which  once  formed  integral  parts 

of  either  the  Coutchiching  series  or  the  Keewatin,  have  also  been  ab- 
sorbed into  the  general  magma,  and  reappeared  on  crystallization  as 
Laurentian  gneiss. 
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6.  This  fusion,  however,  only  extended  up  to  a  certain  uneven  sur- 
face, which  surface  constitutes  the  dcmarkation  between  the  prcaem 
upper  and  lower  Ai*ch8Ban. 

7.  Above  this  surface,  or  upper  limit  of  fusion,  the  formations  of  tbe 
Ooutchiching  and  Keewatin  series  retained  their  stratiform  or  bedded 
disposition,  and  rested  as  a  crust  of  hard  and  brittle  rocks  upon  the 
magma,  subject  to  its  metamorphosing  influences. 

8.  There  is  abundant  evidence  that  while  resting  on  this  plastic 
magma  the  crust  was  violently  disturbed,  folded,  crumpled  and  in 
])laces  shattered.  This  disturbance  probably  served  to  accentuate  the 
hliarpness  of  the  line  of  demarkation  between  the  fused  and  unfused 
locks,  and  accounts  for  the  shai*p  contrast  to-day  visible  along  the  line 
of  contact  of  upper  and  lower  Archaean. 

9.  The  normal  condition  of  things  along  this  lino  of  contact  prove? 
very  clearly  that  the  schists  of  the  upper  ArchsBan,  while  in  a  hani 
and  brittle  state,  were  shattered ;  and  that  detached  fragments  becam*" 
immersed  in  a  magma  which  at  the  same  time  penetrated  within  the 
main  mass  of  schists  and  filled  their  Assures  and  crevices.  This  magma 
which  thus  permitted  fragments  of  foreign  rock  to  sink  into  it,  often  to 
great  distances  from  the  contact,  and  which  filled  the  cracks  of  the 
overlying  schists,  crystallized  eventually  as  the  Laui'entian  gneisses: 
which,  therefore,  as  rocks,  must  be  considered  of  later  age  and  newer 
formation  than  the  overlying  schists. 

10.  After  such  crystallization  and  final  solidification,  there  appe«'u^ 
to  have  been  no  further  violent  disturbance ;  for  while  the  rocks  of  the 
upper  Archaean  afford  abundant  evidence  in  their  folded  and  crumpled 
condition,  in  their  prevailingly  schistose  chai-actor,  and  in  their  micro- 
scopic structure,  of  their  having  yielded  to  excessive  differential  pi^es- 
sure,  there  is  no  such  evidence  in  the  Laurentian,  except  locally  and  to 
an  unimportant  extent.  The  Laurentian  gneiss  formation,  regaixied 
generally,  does  not  appear  to  have  been  afibcted  to  any  notable  extent 
by  pressure  deformation  after  it  had  assumed  its  present  ciystalline 
form  of  foliated  granite  or  syenite;  the  foliation  being  regai-ded.  as 
above  stated,  as  due  to  a  flow  in  the  magma  prior  to  crystallization, 
and  while  crystallization  was  in  progress,  but  not  after  the  rock  was 
wholly  crystalline. 

11.  The  rocks  of  the  upper  Archsean  occur  in  bedded  formations, 
and  aflTord  no  evidence  of  having  ever  been  reduced  to  a  fused  or  plastic 
state  after  their  deposition. 

12.  The  lower  of  the  two  series  of  the  upper  Archsean  or  Ooutchi- 
ching series  is  a  very  voluminous  formation  of  mica  schists  and  fclspathie 
mica  schists,  or  fine  grained,  grey,  evenly  laminated  gneisses.  The 
latter  differ  very  much  in  their  field  appeai*anco  and  in  microscopi^^^ 
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structure  from  the  granite  and  syenite  gneisses  of  the  Laurentian,  the 
constituent  grains  having  a  prevailingly  rounded  or  granulitic  aspect 
in  thin  section.  All  the  rocks  of  the  series  are  very  quartzose,  and  no 
other  rocks  than  those  mentioned  occur  in  its  entire  volume,  which,  in 
measured  sections  where  the  series  is  at  its  maximum  development, 
varies  fi-om  22,000  to  28,000  feet. 

13.  It  seems  entirely  probable  that  this  series  is  of  metamorphic  de-  Origin  of 
rivation  from  sedimentary  strata,  deposited  in  a  quiescent  epoch,  with  series,  ^°  ^^^ 
little  or  no  volcanic  disturbance;  and  that  such  metamorphism  has 

been  largely  effected  by  the  upward  percolation  of  heated,  watery 
solutions  from  the  underlying  magma  upon  which  the  series  rested 
after  the  fusion  of  the  floor  upon  which  it  was  deposited.  Evidence  of 
the  percolation  of  such  waters  is  seen  in  the  numerous  lenses  of  vein 
quartz  which  occupy  the  partings  between  the  strata  in  many  parts  of 
the  series. 

14.  The  Keewatin  series  is  also  largely  metamorphic,  but  the  rocks  Origin  of 
composing  it  arc  mostly  of  volcanic  origin,  either  .as  flows  or  in  the    ^^*'^"*®"®* 
pyroclastic  state.    With  these  are  associated  rocks  of  undoubted  ero- 
sive sedimentaiy  origin,  and  others,  such  as  some  of  the  hornblende 

schists^ which,  from  the  extreme  metamorphism  to  which  they  have 
been  subjected,  do  not  reveal  with  certainty  their  original  charactei*8 ; 
such  extreme  metamorphism  being  displayed  most  prominently  at  the 
contact^with  the  irruptive  Laurentian  gneiss  and  granite. 

15.  In  a  general  way,  the  Keewatin  series  in  the  Bainy  Lake  region  ^i^ition  of 
is  naturally  divided  into  two  parts,  an  upper  and  lower.  The  lower  senee. 
part  is  prevailingly  made  up  of  the  more  basic  rooks,  such  as  bedded 
diabase  and  hornblende  schists,  while  the  upper  part  is  composed 
rather  of  acid  rocks  such  as  quartz-porphyries  and  their  tuffs  and  agglo- 
merates with  felspathic  greywackes  and  other  rocks  of  distinctly  clastic 
origin.  There  is,  however,  no  hard  and  fast  line  between  these  two 
upper  and  lower  parts  of  the  Keewatin,  and  they  are  of  interest  chiefly 

in  shewing  the  change  in  the  character  of  volcanic  ejectamenta  or  the 
sequence  of  volcanic  rocks  in  the  earliest  epoch  of  which  we  have  any 
record.    This  sequence  of  acid  after  basic  rocks  accords  with  the  evi- ArohsBan 
dence  of  the  sequence  of  extravasation  from  the  Archaean  volcano 
whose  i-oots  are  exposed  on  Bad  Vermilion  Lake. 

16.  The  break  between  the  Coutchicbing  and  Keewatin  is  important,  Break  between 
geologically,  as  indicating  a  profound  change  in  the  conditions  of  rock  ud  Keewatin. 
formation,  the  advent  of  the  Keewatin  epoch  being  the  beginning  of  a 
wide-spread  and  intense  volcanic  activity.    There  is  evidence  also  in 

the  pebble  conglomerates  at  the  base  of  the  Keewatin  on  Bainy  Lake 
and  Seine  Biver  of  an  interval  of  erosion  such  as  is  required  by  the 
definition  of  a  stratigi*aphioal  unconfoinnity. 
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Relative,  17.  An  important  discovery  has  been  made  in  the  mapping  of  the 

of'upperand    relative  distribution  of  the  upper  and  lower  ArchsBan,   whereby  it 
lower  Arcbaean.  appears  that  the  latter,  consisting  of  Laurentian  gneiss  and  granite, 
occurs  in  large,  isolated,  central  areas  more  or  less  completely  sur- 
rounded by  the  schists  of  the  upper  Archsean,  the  encircling  beltn 
anastomosing  and  forming  a  continuous  mesh  work. 

The  Granites. 
Character  The  rocks  here  considered  are  of  an  eminently  granitic,  non-foliated 

of  granites.  *^    ^  ' 

aspect,  usually  of  a  reddish  color  and  a  texture  that  varies  fi*om  medium 
to  fine  grained,  although  some  of  them  are  extremely  coai'se  and  par- 
take of  the  characters  of  pegmatite.  They  occur  in  various  pai-ts  of 
the  region,  iiTuptive  thix)ugh  Laurentian,  Koewatin  and  Coutchiching 
rocks.  Where  they  have  broken  through  the  Laurentian  gneisses 
their  age  is  determinable  at  once  as  post-Laurentian  and  post- Archaean. 
When,  however,  they  break  through  the  formations  of  the  Keewatin 
or  Coutchiching  series,  it  is  a  matter  of  considerable  doubt  as  to  whether 

Age  of  granitoathey  are  of  later  age  than  the  Laurentian  gneiss,  or  whether  they  are 
portions  of  the  gneiss  that  have  broken  through  the  schist  under  such 
conditions  that  there  was  developed  in  them  no  gneissic  foliation. 
That  some  of  those  masses  are  of  such  a  character  is  extremely  prob- 
able, as  will  be  shewn  farther  on.  On  accouat  of  this  difficulty  of  iden- 
tifying the  age  of  those  granites  which  cut  the  Laurentian  gneiss  with 
that  of  those  cutting  the  Keewatin  or  Coutchiching,  and  of  discrimin- 
ating between  the  latter  and  certain  facies  of  the  Laurentian  rocks,  the 

ciasaification.  gi'^nites  of  the  region  will  be  considered  under  two  heads,  viz. :  (1) 
Those  cutting  the  Laurentian  gneiss,  and  (2)  those  cutting  the  formar 
tions  of  the  Keewatin  or  Coutchiching  series. 

Granites  cutting  Laurentian  Gneiss. 

Diatribation.  Those  granites  may  be  studied  under  their  least  equivocal  and  most 
characteristic  conditions  of  occurrence  in  an  area  twenty  miles  long 
and  ^VQ  miles  in  maximum  width,  at  its  middle  part,  which  extends 
across  Eainy  Lake  in  an  east  ai^d  west  direction  from  the  end  of  the 
North-west  Bay  on  the  west  side,  to  Macdonald's  Inlet  on  the  east.  The 
Laurentian  biotite  gneisses  of  this  area  are  intersected  by  innumerable 
sporadic  masses  and  irregular  ramifying  dykes  of  granite.  The  lai*gest 
of  these  masses  do  not  extend  a  mile  in  diameter,  so  far  as  observed, 
while  the  dykes  may  have  apophyses  only  a  few  inches  in  width.  The 
granite  is  most  plentiful  and  occurs  in  largest  masses  on  the  shores  of 
the  eastern  half  of  North-west  Bay.     Its  characters  are  very  unifonn. 
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It  is  a  reddish,  oBoally  fine-grained,  biotite  granite  and  has,  commonly 
associated  with  it,  veins  of  very  coarse  pegmatite  of  the  character  of 
the  so  called  "  contemporary  veins.** 

Although  there  is  the  cleai*est  evidence  that  these  granites  have  cut  Relation  of 
the  gneiss,  after  the  gneiss  was  in  approximately  its  present  condition,  Laurentian 
yet  it  seems  not  improbable  that  they  are  more  or  less  intimately 
associated  in  age  and  in  origin  with  the  Laurentian  gneiss  itself, 
and  that  they  represent  simply  the  up-welling  through  fissures,  ol  the 
same  magma  as  that,  which,  in  its  more  saperficial  portions,  under  the 
influence  of  fluidal  motion  had  solidified  earlier  us  Laurentian  gneiss. 
But  however  probable  this  conjecture  may  be,  the  evidence  of  their 
having  broken  through  the  gneiss  after  the  latter  had  assumed  its 
present  form,  is  so  clear,  that  we  have  no  option  but  to  classify  them 
as  post-Laurentian  and  post-Archsean.  They  are  always  perfectly 
devoid  of  foliation,  a  fact  which  would  seem  to  indicate  that  they  had 
solidified  in  fissures  or  vents  in  a  comparatively  q^uiescent  condition. 

One  of  the  largest  of  these  granite  masses  is  that  which  occupies  Hang-  ^^^^  ^^ 
ing-stone  Point  at  the  entrance  to  the  North-west  Bay.    In  thin  section  Point. 
(840)  it  appears  as  a  granular  aggregate  of  quartz,  orthoclase,  micro- 
cline,  plagioclase  and  biotite,  the  last  very  largely  altered  to  epidote  and 
chlorite.    Apatite  in  long  needles  is  included  in  all  of  these  minerals. 
The  felspars  are  in  some  instances  quite  fresh,  while  in  others  they  are 
charged  with  kaolin,  epidote  and  muscovite.    The  quartz  is  full  of 
liquid  inclusions  with  dancing  bubbles.    Another  specimen  (922)  from 
a  similar  but  smaller  mass  at  the  west  end  of  the  bay,  near  Hope  52^^©.**'^* 
Portage,  is  almost  identical  with  the  one  from  Hanging-stone  Point. 
The  only  difference  to  be  noted  is  that  the  biotite,  as  a  rule,  is  fresher, 
shewing  very    beautifully  between    crossed  nicols  its  characteristic 
bird's-eye-maple  shimmer,  though  sometimes  it  is  bleached  colorless. 
Both  qnartz  and  felspar  shew  undulatory  extinctions. 

Of  tho  granites  associated  with  the  Laurentian  ffneisses  in  other  por- Granite  near 
tions  of  the  region,  only  one  has  been  microscopically  examined.  It  is 
a  fine-grained,  purplish,  hornblende  granite,  which  interrupts  the 
gneiss  on  one  of  the  islands  off  the  S.E.  corner  of  Squall  Point.  Only 
a  small  patch  of  it  was  seen,  and  the  actual  contact  with  the  gneiss  was 
not  observed.  A  thin  section  (665)  shews  it  to  be  made  up  of  a  granu- 
lar aggregate  of  orthoclase,  plagioclase,  quartz  and  hornblende,  with 
some  accessory  biotite,  magnetite  and  leucoxene.  A  little  apatite  is 
also,  as  usual,  present.  The  quartz  and  felspar  shew  a  crude  grano- 
phyre  structure,  and  the  quartz  is  besides  observed  to  occur  commonly 
in  spherical  blebs  included  in  the  felspar.  The  quai*tz  contains 
numerous  inclusions  of  rod-like  microlites.  The  most  prominent  con- 
stituent after  the  felspar  is  the  hornblende.    This  has  sometimes  a 
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roughly  radiatiDg,  fibrous  structure,  though  usually  quite  compact, 
and  in  basal  sections  shews  the  usual  prismatic  cleavage.  An  occasional 
plate  of  biotite,  probably  original,  is  observable,  while  there  is  a  good 
deal  more  that  has  been  formed  as  an  alteration  product  of  the  horn- 
blende with  which  it  is  closely  associated,  and  a  little  that  has  been 
secondarily  developed  around  grains  of  magnetite. 
Bat  Lake  On  the  Little  Canoe  Biver  route  from  Eainy  Lake  to  Manitou  Lake 

*^'^*^'  a  boss  of  red,  medium  textured  granite  is  crossed,  the  north  and  south 

diameter  of  which  is  about  seven  miles.  The  boss  is  apparently  irmp- 
tive  through  the  more  or  less  syenitic,  coarse-grained,  Lauren tian 
gneisses,  and  extends  from  the  northern  portion  of  Bat  Lake  to  the 
south  end  of  Bespite  Lake.  The  contact  of  the  granite  with  the  gneiss 
is  more  closely  obsei'vable  on  its  southern  confines  than  on  its  northern, 
and  at  the  south  end  of  Bespite  Lake  the  gneiss  is  ti*avei*sed  by  dykes 
of  the  granite.  The  I'ock  is  composed  of  a  red  orthoclase,  quai-tz  and 
biotite,  the  latter  being  often  replaced  by  hornblende,  so  as  to  givei-ise 
to  a  hornblende-granite.  On  Bat  Jjake  the  line  of  contact  can  be  traced 
appi'oximately,  as  mapped,  without,  however,  affoi*ding  any  satisfactory 
exposures  of  the  actual  juxtaposition  of  the  two  ix>cks.  The  granite  is 
well  exposed  on  Bat  Lake  and  Bat  Creek,  the  latter  being  a  sluggish 
stream  in  a  gorge,  flanked  on  either  side  by  precipitous  granite  hills. 
On  the  shores  of  Bend  Lake  the  facies  of  the  rock  is  that  of  a  horn- 
blende granite.  No  specimens  from  these  granites  have  been  examined 
microscopical]  j^.  A  similar  mass  of  red  granite  projecting  through  an 
area  of  Laurentian  gneisses  is  observable  on  the  shores  of  Spawn  Inlet, 
Aud  has  a  length  in  a  north  and  south  direction  of  at  least  three  miles 
and  a  half, 
other  gzanites  '^^  ^^^Y  ^^^^i*  granitic  masses  cutting  the  Laurentian  gneisses 
lAanntian.  ^^  ^^^  region  mapped  are  small  and  unimportant,  and  are  usually 
i*ather  of  the  character  of  a  plexus  of  dykes  than  simple  irmptive 
bosses.  A  few  of  these  are,  however,  deserving  of  brief  mention.  The 
gneiss  on  the  shores  Blue-beard  Lake  is  interrupted  by  a  mass  of  red 
granite,  which  occupies  the  west  shore  of  the  lake  for  three-quarters  of 
a  mile  at  the  north  end,  and  the  east  shore  for  about  one-eighth  of  a  mile 
as  mapped. 

At  the  north  end  of  Heron  Lake,  a  number  of  dykes  cut  the  gneiss 
in  different  directions. 

On  the  south-east  shores  of  Big  Turtle  Lake  the  gneiss  is  similarily 
traversed  by  dykes,  and  small,  irregular  masses  of  red  granite,  so  much 
so  that  in  some  places  of  limited  extent  the  granite  predominates  over 
the  gneiss. 
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Granites  cutting  the  Keewatin  and  Coutchiching, 

On  Pickerel  Lake,  Manitou  route,  two  apparently  distinct  bosses  of  Two  granite 
granite  occur,  one  on  either  side  of  the  lake,  cutting  the  Keewatin  rocks.  r?Jkerei°  Lake. 

That  on  the  west  side  is  a  flesh-red,  coai'se-textured  granite,  which 
under  the  mici-oscope  (1008)  is  seen  to  be  made  up  of  orthoclase, 
mici-ocline  and  plagioclase,  with  epidote  and  chlorite  in  nests  replacing 
the  biotite,  a  little  of  which,  however,  still  remains.  Some  of  the 
orthoclase  is  idiomoi'phic,  being  of  earlier  generation  than  the  rest  of 
constituents,  though  it  does  not  differ  from  thom  in  size  sufficiently  to 
present  a  marked  poi^phyritic  aspect.  The  felspars  are  full  of  inclu- 
sions of  microlites  and  needles  of  apatite.  Beautiful,  double-wedged 
sphenes  are  common,  often  in  close  association  with  an  opaque  sub- 
stance, brownish  in  reflected  light,  as  if  secondarily  derived  fix)m  it. 

The  extent  of  this  mass  of  granite  is  only  known  from  its  exposure  Extent  of  bo« 

-  _.   _         ,    -r    1  mi  ,         1  1         ,.,...      on  W.  iide. 

on  the  shores  of  Pickerel  l/ake.  The  rocks  through  which  it  is  in- 
trusive are  partly  volcanic  and  partly  clastic  rocks,  those  on  the  south 
side  of  the  boss  being  felsitic  schists  (schistose  quartz-poi-phyides)  and 
on  the  north  side,  greenish-gray,  schistose,  clastic  rocks.  The  actual 
contact  on  either  side  was  not  observed,  although  it  could  be  located 
very  closely. 

The  gi'anite  fi'om  the  east  side  of  Pickerel  Lake  presents  on  its  B^ggonj..  aide, 
margin  the  facies  of  a  poi-phyry,  which,  under  the  microscope  (1032) 
is  seen  to  consist  of  a  fine-grained,  ground  mass  of  quartz  and  felspar 
in  which  are  imbedded  large  crystals  of  orthoclase,  twinned  according 
to  the  Carlsbad  law,  and  finely  laminated  plagioclase,  both  comparar 
tively  fresh.  Biotite  generally  much  decomposed  occurs  in  ragged 
patches  and  pyrite  partially  changed  to  limonite  is  occasionally  ob- 
sei-ved. 

The  limits  of  this  boss  have  been  fairly  well  determined,  from  theiuumita. 
fact  that  it  occupies  a  portion  of  a  peninsula  on  the  greater  part  of 
whose  shores  the  rocks  are  well  exposed.  It  is  apparently  an  oval 
mass  whose  long  diameter,  one  and  one-eight  miles,  has  a  N.E.  and 
S.W.  trend  and  the  short  one,  three-quarters  of  a  mile,  a  N.W.  and 
S.E.  The  rocks  through  which  it  protrudes  are  mostly  felsitic  grau- 
wacke,  and  conglomerate  on  the  south  and  west  side,  and  finer  schistose 
or  slaty  clastic  rocks  on  the  north. 

On  the  shores  of  the  south-west  side  of  Bad  Vermilion  Lake  and  on  Q^mj^  ^f  Bad 
Bad  Yermilion  Eiver  there  occurs,  as  is  represented  on  the  map,  VennUlon Lake 
a  boss  of  granite  between  three  and  four  miles  in  diameter.  This 
granite  is  peculiarily  interesting  from  the  fact  of  its  intimate  associa- 
tion with  a  still  larger  mass  of  saussurite  gabbro.  The  granite  is,  for  the 
most  part,  unusually  acid  or  quartzose,  while  the  gabbro,  being  made  up 
I  10 
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mostly  of  an  altered  lime  felspar,  anorthite,  with  but  a  small  propor- 
tion of  the  foliated  pyroxenic  constituent,  i<  among  the  most  basic 
rocks  with  which  we  have  to  deal.  This  granite  and  gabbro  are  inti- 
mately associated,  the  latter  suiTOunding  the  main  mass  of  the  former 
as  a  zone  or  collar.  A  smaller  area  of  granite  lies  to  the  south  beyond 
the  zone  of  gabbro  which  encircles  the  main  granite  mass.  Portions  of 
this,  in  places,  exhibit  an  indistinct  sort  of  foliation,  and  hornblende 
occasionally  replaces  the  biotite.  The  geological  relations  of  this 
granite  and  gabbro  have  already  been  discussed  in  the  account  of  the 
section  K-L  across  this  pai-t  of  the  Keewatin  belt. 

Bad  Venniiion  A  few  specimens  of  the  granite  have  been  examined  microscopically. 
One  from  the  second  falls  of  the  Bad  Vermilion  River,  appears  under 
the  microscope  (2150)  as  a  simple  granular  aggregate  of  qnartz, 
cloudy  orthoclase  and  plagioclase.  The  biotite  is  never  abundant,  and 
is  almost  all  changed  to  chlorite  and  epidote.  The  quartz  contains 
fine  dusty  inclusions  and  liquid  inclusions  with  bubbles. 

Another  specimen  (48),  from  the  lai'ger  of  the  two  masses  into  which 
the  granite  is  divided  by  a  band  of  gabbi*o,  taken  from  the  extreme 
south  of  Bad  Vermilion  Lake,  diflFors  from  this  in  having  quartz  in 
lai'ge,  rounded  blebs,  imbedded  in  the  granular  aggregate  of  qaai*tZ) 
felspar  and  biotite,  which  forms  the  base  of  the  rock.  These  blebs  of 
quartz  shew  a  well  marked  ecto-poripheral  rim,  composed  mostly  of 

SpeoinienB.  small,  brightly  polarizing  needles,  sometimes  arranged  pei'pendicularly 
to  the  outline  of  the  quartz,  and  sometimes  arranged  parallel  to  it  or 
interwoven  in  a  felt  work.  The  quartz  includes  microlites  of  apatite, 
rutile  and  zircon  ;  and  rutile  is  common  as  an  inclusion  in  the  biotite 
which  is  sometimes  bleached,  or  altered  to  chlorite ;  calcite  is  present  as 
an  alteration  product  of  the  felspai'S  which  are  more  or  less  cloudy. 

At  the  S.W.  end  of  Bad  Vermilion  Lake  this  granite  is  in  thin  sec- 
tion (50)  a  granular  aggregate  of  quartz,  orthoclase,  microcline  and 
plagioclase,  with  idiomorphic  apatite,  zircon  and  sphene.  The  quai-tz 
is  full  of  liquid  inclusions  with  moving  bubbles.  The  felspai-s  are 
somewhat  cloudy  with  kaolin,  muscovite,  etc. 

Bon  of  granite      On  the  north-west  side  of  Pipestone  Lake,  near  i1^  lower  end,  a  boss 

Lake.  of  granite  breaks  through  the  Keewatin  schists  and  is  entirely  sur- 

rounded by  them.  The  granite  is  exposed  for  three-quarteins  of  a  mile 
on  the  shore  of  the  Pipestone  Lake,  but  the  greatest  diameter  of  the 
boss  is  probably  a  mile  or  over.  Although  detached  from  the  great 
area  of  Laurentian  gneiss  and  granite  which  extends  to  the  westwai-d 
of  Kishkutena  ridge  by  the  Keewatin  schists  which  constitute  the 
ridge,  it  is  probably  in  geological  continuity  with  the  gneiss  and 
granite.  It  is  quite  devoid  of  foliation,  but  not  more  so  than  many 
portions  of  the  Laurentian  gneiss  on  Kishkutena  Lake.  It  is,  therefore, 
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regarded  as  Laurentian  and  is  described  petrographically  with  the 
Laurentian  gneisses. 

A  large  number  of  sporadic  masses  of  granite  and  gneiss  cut  the  Gr^ites 
rocks  of  the  Coutchiehing  series  in  the  south-east  arm  of  Bainy  Lake.  Coatohiching. 
Some  of  these  are  distinctly  gneissic  and  are  indistinguishable  from 
the  ordinaiy  Laurentian  gneiss  of  the  region.  Others  are  of  the 
character  of  very  coarse  non-foliated  granites  or  pegmatites.  These 
masses  are  usually  of  small  extent  and  break  through  the  schists  in 
the  most  irregular  manner.  On  the  United  States  side  of  the  lake, 
however,  the  peninsula  between  Bainy  Lake  and  Nemeukan  Lake 
appears  to  be  largely  occupied  by  the  coai'ser  variety  of  these  granites. 
Most  of  them  from  their  analogy  with  the  Laurentian  gneisses  should 
probably  be  placed  with  the  latter,  although  it  is  possible  that  some  of 
them  may  be  correlated  in  age  with  the  post-Laurentian  granites. 
Their  distribution  is  shown  on  the  map.  None  have  been  microscopic- 
ally examined. 

Post-Aroh^an  Diabase  Traps. 

These  are  the  youngest  of  the  crystalline  rocks  with  which  we  ^uestioni  of 
have  to  deal.  Their  occurrence  is  one  of  the  most  interesting  of  the 
geological  features  of  the  field  we  are  considering.  The  chief  questions 
of  interest  arising  fi'om  a  consideration  of  these  rocks  may  be  stated 
to  be  : — 1.  Their  relations  in  space  to  other  rocks — mode  of  occur- 
rence. 2.  Their  relations  in  time  of  formation  to  that  of  other  rocks, 
as  inferred  from  such  mode  of  occurrence.  3.  The  physical  conditions 
under  which  they  finally  solidified  as  rocks.  4.  Their  geographical 
distribution.  5.  Their  petrographical  chai'acter,  comprising  their 
mineralogical  composition,  structure  and  metamorphism.  XJi)on  these 
various  heads,  which  include  most  of  the  interest  attached  to  any  for- 
mation, we  have  more  precise  and  definite  information  than  can  be 
cited  with  respect  to  perhaps  any  other  geological  formation  in  this 
region. 

By  far  the  greater  number  of  the  occurrences  of  these  post-Archaan  Mode  of 
traps  are  of  the  nature  of  dykes  with  sharply  defined,  approximately  of  dykos, 
parallel,  confining  walls.  Occasionally  they  are  found  in  more  diffuse 
masses  with  less  regular  boundaries,  without,  however,  losing  their 
dyke-like  characters,  if  we  consider,  as  the  essential  feature  of  a  dyke- 
rock,  the  fact  of  its  having  solidified  from  a  magma  within  a  fissure  in 
pre-existing  rocks,  whether  the  walls  of  such  fissui-e  be  comparatively 
close  and  parallel,  or  widely  separated  and  of  ii-regular  contour.  These 
traps  may  then,  for  the  most  part,  be  referred  to  as  occurring  in  dykes. 
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Strike  of  dykes  Tho  Strike  of  these  dykes  is  commonly  transvei*se  to  the  sti-ike  of 
the  gneisses,  schists  and  other  rocks  of  the  region.  And  they  are 
always,  when  bounded  by  parallel  walls,  in  a  more  or  lees  vertical 
attitude.  The  fissure  walls  are  remai-kably  sharp  and  ai'e  brecciated 
only  to  a  very  limited  extent.  It  is  only  occasionally  that  fragments 
of  the  country  rock  are  found  imbedded  in  the  dyke,  and  when  this  is 
the  case  it  is  often  possible  to  trace  the  fragment  to  the  place  fi-om 
which  it  has  been  detached,  as  has  been  noted  in  the  case  of  the  dyke 
crossing  Thompson  Island,    Lake  of  the  Woods.*    Even  rarer  than 

Liiterai  inclusions  of  country  rock  in  the  dyke  is  the  occurrence  of  lateral 

apophyses. 

apophyses  penetrating  the  country  rock.  In  tho  few  instances  whore 
these  have  been  noted,  they  usually  run  out  obliquely  from  the  main 
dyke  at  a  small  angle,  and  are  very  insignificant  in  size  compared  with 
the  parent  dyke.  An  inspection  of  the  occurrence  of  any  of  these 
dykes  leaves  no  room  for  donbt,  but  that  the  fissures  that  have  been 
filled  with  dyke  matter  were  made  after  the  rocks  of  the  region  had 
been  tilted  into  their  present  attitude  or  had  solidified  in  approxima- 

Age  of  dyke?,  tely  their  present  form.  They  traverse  indiflTerently  all  the  other  I'ock 
formation.s  of  the  region,  and  pass  from  one  to  another  transverse  to  the 
line  of  their  contact.  The  few  inclusions  that  have  been  caught  up  by 
the  dykes  are  identical,  in  every  respect,  with  tho  adjacent  country- 
rock.  Local  metamorphism  along  the  line  of  contact  has  not  been  de- 
veloped so  as  to  be  macroscopically  apparent,  a  fact  probably  due  to 
the  generally  highly  crystalline  state  in  which  the  I'ocks  were  before 
the  molten  dyke  matter  came  in  contact  with  them.  It  is  very  prob- 
able, however,  that  a  microscopic  study  of  the  country  rock  near  the 
contact  would  shew  that  chemical  and  physical  changes  had  been  in- 
duced. There  is  no  evidence  whatever  in  the  dykes  themselves  or  in 
their  relations  to  the  rocks  they  cut,  of  their  having  been  subjected  to 
those  forces  of  upheaval,  folding  and  deformation  that  have  so  profoundly 
affected  the  other  locks.  They  have  been  practically  undisturbed  since 

Width  of  dykes  tij^  time  of  their  solidification.  The  dykes  which  are  contained  by 
parallel  walls  have  a  generally  uniform  width  of  from  about  60  to  150 
feet.  Their  strike  is,  for  the  most  part,  in  a  remarkably  constant 
direction,  being  N.W.  and  S.E.  There  are,  however,  some  exceptions 
to  this  rule  as  will  bo  noted  below.  Their  continuity  along  the  same 
straight  line  for  great  distances  across  country,  not  as  the  same  dyke, 
perhaps,  but  as  a  prevailing  line  of  fissure,  is  one  of  the  most  interest- 
ing features  of  these  dykes,  as  will  appear  in  tho  discussion  of  their 
geographical  distribution. 

A  constant  character  of  all  these  dykes  is  the  very  marked  differen- 
tiation observable  in  the  texture  of  the  rock  as  one  passes  from  the 

*  y.  Annual  Report,  188),  p.  121  c  c. 
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contact  with  the  country  rock  on  either  side  towards  the  central  por- Differentiation 
tion  of  the  dyke.  At  the  immediate  contact  with  the  fissure  walls,  the  ^^  ^*  "'*' 
dyke  rock  is,  in  every  case  observed,  a  very  compact,  greenish,  black 
rock,  either  entirely  aphanitic,  or  made  up  of  an  aphauitic  base  in  which 
Are  imbedded  minute,  glistening,  porphyritic  crystals.  A  little  distance 
Away  from  the  contact,  often  only  a  few  inches,  the  rock  rapidly,  but 
by  insensible  gi-adations,  assumes  a  gi*anular  aspect,  being  made  up 
entirely  of  minerals  which  appear  to  the  unaided  eye  to  be  distinct 
crystals,  although  very  minute.  This  fine-grained  rock  passes  gradu- 
ally into  a  coarse-grained,  mottled,  dark  grey  rock  in  the  middle  of  the 
dyke  where  the  greenish-white  felspar,  the  lustrous  black  augite,  and 
the  metallic-grey  magnetite  may  be  distinguished  at  a  glance.  This 
transition  in  the  texture  of  the  rockappeare  to  be  practically  the  same 
in  all  the  dykes ;  and  a  specimen  from  the  middle  of  a  large  dyke  does 
not  appear  to  be  of  coarser  texture  than  that  from  the  middle  of  a 
small  dyke.  Hence  the  transition  in  a  small  dyke  must  be  more  rapid 
than  in  a  large  dyke. 

The  texture  of  the  rock  being  a  function  of  its  distance  from  the  DifferentiaUon 
containing  walls,  it  is  inferred  that  it  is  also  a  function  of  the  rate  off^l^Q^^"^^ 
cooling  and  solidification.    If  this  inference  be  just,  and  it  is  of  wide®^^«- 
acceptance  among  geologists  in  analogous  cases,  it  has  its  beai'ing  upon 
the  general  question  of  the  relation  of  rock  structure  and  rock  texture 
to  conditions  of  solidification.    Important  investigations  have  of  recent 
years  been  made  upon  this  subject,  particularly  by  Stelzner,*  Judd,f 
Hague  and  Iddings,J  and   Lotti§.     The  general  tendency  of  these 
investigations  has  been  to  establish  the  intimate  relationships  existing 
between  the  structure  of  igneous  rocks  and  tho  pressitre  under  which 
they  have  cooled.     In  the  case  of  the  dykes  which  we  have  been  con-      .        . 
sidering,  however,  the  differentiation  in  texture  and  structure  is  not  aprewnre  ©». 
function  ofpressui*e.    For,  in  the  horizontal  plane,  which  the  present  rate  of  oooUng. 
surface affoids  us,  we  must  conceive  the  piessure  in  the  liquid  mass, 
now  represented  by  the  dyke,  to  have  been  practically  uniform  and 
the  same  near  the  walls  of  the  fissure  as  in  the  middle  of  the  mass. 
We  have  the  same  magma  cooling  at  the  same  depth  and  under  the 
same  pressure,  presenting  a  very  rapid  differentiation  in  sti'ucture  and 
texture,  in  a  comparatively  short  space,  so  that  we  are  forced  to  admit 
that  the  structure  and  texture  of  these  rocks  is  a  function  of  the  rate 
of  cooling  quite  independent  of  the  pressure.  This  conclusion  does  not, 
of  course,  preclude  the  possibility  that,  under  a  varying  pressure,  a 

*  Beitra«e  zur  Geolog.  u.  Palseont.  der  Argentinisshen  Rebnblik.    1885. 

t  Qabbros,  Doleritefl  and  Basalts  of  Tertiary  ace  in  Scotland  and  Ireland.  Q.  J.  G.  S.»  Vol. 
XLH..  1896. 

X  Development  of  orystallization  in  the  igneous  rocks  of  Washoe.  Ball.  U.  S.  Geol.  Survey, 
No.  17, 1886. 

§  Paragone  fra  la  roooie  ofiolitiohe  italiane  e  le  rocoie  basiche  pure  terziare  della  Seozia  e 
4eU'  Irlanda  (BolL  d.  Com.  geol.  ital.,  1886, 93N 
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differentiation  in  structure  might  be  induced  of  an  entirely  different 
order  to  that  which  is  a  function  of  the  rate  of  cooling  simply.    It 
would  appear  that  no  attempt  has  yet  been  made  to  discriminate  be- 
tween that  differentiation  of  structuie  which  is  due  to  difference  in 
rate  of  cooling,  and  that  which  maybe  due  to  vary  ing  pressui*e  simply, 
or  that  which  may  result  from  a  combination  of  these  two  varying  in- 
fluences. 
Prominence  of     These  dykes  stand  out  more  or  less  prominently  from  the  rocks  they 
cut,  their  steeply  rounded  or  domed  glaciated  surfaces  contrasting 
strongly  with  the  more  gently  inclined  roches  moutonnees  of  the  schists 
and  gneisses.    On  the  smooth  glaciated  surfaces  of  the  dykes  there  is 
sometimes  observed  a  peculiar  pitting  aiTanged  in  remarkably  even 
and  stj'aight,  uniformly  spaced  lines  which  run  across  the  dyke  trans- 
verse to  its  strike.    These  lines  seemed  to  correspond  to  the  surface 
limits  of  vertical  structural  planes  of  some  sort,  though  what  the  real 
nature  of  these  planes  is,  1  have  not  been  able  to  discover. 
Weathering.         ^^®  aerially  weathered  surfaces  of  the  dykes  assume  usually  brown- 
ish tints,  and  are  rougher  than  those  surfaces  below  high-water  mai'k, 
which  are  of  a  black  color,  and  retain  a  smooth,  fresh  aspect, 
iwkes  on  Lake     On  the  Lake  of  the  Woods  it  has  been  obsei^ved  that  a  line  of  dyke 
0     e    00   .   g||^  fissures  extends  in  a  N.W.  and  S.E.  direction  from  the  vicinity  of 
Eat  Portage  to  the  E.  side  of  White-fish  Bay  near  the  S.E.  corner  of 
the  area  embraced  in  the  Lake  of  the  Woods  sheet.    The  intervals  at 
which  these  dykes  have  been  observed  on  the  northern  }>art  of  the 
Lake  of  the  Woods  are  probably  much  greater  than  the  actual  occur- 
rences of  them  warrant,  as,  at  the  time  of  the  geological  elimination 
of  these  shores,  they  were  not  particularly  looked  for,  and  their  charac- 
ters were  less  familiar  than  they  are  now,  and  less  easily  distinguished 
from  those  of  the  more  massive  altered  diabases  of  the  Keewatin  series. 
However,  there  is  enoagh  evidence  to  indicate  a  well  marked  line  of 
fissure.    The  dyke  which  cuts  the  S.W.  end  of  Scotty  Island  is  very 
probably  identical  with  that  which   travei'ses  Thomson  Island  from 
N.N.W.  to  S.S.E. ;  and  this,  together  with  the  dyke  which  cuts  the 
Keewatin  schists  on  the  main  shore  S.S.E.  of  Yellow-girl  Point  appeare 
to  be  in  the  north-westward  projection  of  the  remarkable  line  of  dykes 
which  my  assistant,  Mr.  A.  E.  Barlow,  traced  across  White-fish  Bay  in 
1885,  at  intervals,  for  sixteen  miles,  with  a  strike  of  140°.     If  we  fol- 
Lineof  dyke-    low  this  line  south-eastwai*d  we  find  these  dyke-filled  fissui'es  continued 
for  100  miles,    at  intei*vals,  as  far  as  our  explorations  have  gone,  to  the  south  side  of 
Eainy  Lake  on  the  International  Boundary.     The  first  of  this  linear 
series  of  dykes  is  one  which  cuts  the  green  schists  of  the  south 
side  of  Crow  Lake  a  little  over  a  mile  to  the  N.E.  of  Crow  portage. 
The  next  observed  crops  out  on  Clear-water  Lake  just  where  the  49th 
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parallel  intersects  the  N. W;  8hoi*e  of  the  lake.  In  neai*ly  the  same  line 
a  large  dyke  crosses  Jack-fish  Lake  less  than  a  mile  eabt  of  Totem 
Point.  Still  further  to  the  S.E.  on  the  shores  of  the  North-west  Bay  of 
Bainy  Lake  there  is  another  at  the  west  side  of  the  entrance  to  Brown 
Inlet.  At  the  north-east  corner  of  Stanjikoming  Bay  and  on  the  north 
shore  of  the  adjoining  Shoe  Bay,  there  is  a  group  of  three  parallel 
dykes  not  far  separated,  all  having  a  common  strike  of  N.W.  and  S.E. 
The  most  easterly  of  these  appears  to  be  the  strongest  and  probably  re- 
presents the  dominant  fissure.  On  the  north  shore  of  Shoe  Bay  it  is 
between  60  and  70  feet  wide,  and  occupies  two  small  islands  which  lie 
off  shore  in  the  mouth  of  the  bay.  It  is  probably  identical  with  the 
dyke  which  cuts  the  gneiss  on  the  N.E.  side  of  Home-stretch 
Island,  and  occupies  the  southern  extremity  of  Bisky  Island.  About  ^y^^  between. 
a  mile  and  a-quarter  to  the  south-east  of  the  latter,  in  almost  the  same  ||*JJ^^,JJ^  *"** 
line,  we  have  a  large  dyke  occupying  the  east  half  of  Memento  Island, 
crossing  Gash  Point,  and  appearing  again  on  Lobstick  Island  and  the 
adjacent  small  islands.  On  the  south  side  of  Bainy  Lake  in  the  line  of 
the  strike  of  the  dykes  of  Shoe  Bay  and  Gash  Point,  two  large  well 
defined  dykes  have  been  obsei-ved  which  have  a  N.W.  and  S.E.  stnke 
but  which  are  not  quite  parallel,  being  convergent  at  a  small  angle  to- 
wai'ds  the  south.  The  more  easterly  of  these  is  more  nearly  in  a  lino 
with  the  Gash  Point  dyke  than  the  other.  It  traveraes  Stop  and 
Grassy  Islands,  and  some  of  the  adjacent  smaller  islands,  and  has  been 
traced  for  one  mile  and  three-quai*ters  from  its  most  northern  ex- 
posure to  where  it  cuts  the  rocks  of  the  south  main  shore.  The  other 
more  westerly  dyke  traverses  Medouganak  Point  and  crosses  the  mouth 
of  Bat-root  Bay,  being  observable  on  both  shores. 

I  have  thus  sketched  briefly  the  distribution  of  a  series  of  dykes 
which,  in  a  very  remarkable  linear  arrangement,  and  all  with  a  com- 
mon strike,  extend  from  the  north  end  of  the  Lake  of  the  Woods  to 
the  south  shoi-e  of  Bainy  Lake,  a  distance  of  100  miles.  The  line  of 
their  occurrence  has  a  bearing  of  140°  to  145°.  The  fissures  of  which  Line  of  fiwure, 
they  are  prima  facie  evidence,  whether  they  be  absolutely  continuous  fauiS*****^* 
or  be  made  up  of  a  senes  of  ruptures  with  in tei*vening  planes  of  strain, 
have  probably  played  an  important  part  in  the  post-Archaean  eai*th 
movements  which  have  affected  the  region.  It  is  difficult  to  positively 
assert  that  any  profound  faulting  has  occurred  along  this  line,  since 
there  is  little  direct  evidence  to  warrant  such  an  assertion.  That  it 
is  a  line  of  fault,  however,  seems  extremely  probable,  and  it  is  worthy 
of  note  that  the  whole  rocky  surface  of  the  country  to  the  S.W.  of  this 
line  of  dykes  and  to  the  south  of  the  49  th  parallel,  is  on  a  level  dis- 
tinctly lo>yer  than  that  of  the  countiy  to  the  N.E.  of  that  line,  being 
covered  with  the  flat-bedded,   low-lying,  post-glacial  deposits  through 
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which  Bainy  Eivor  has  cut  its  way.  Although  the  linear  arrange- 
ment of  these  dykes  is  very  marked,  it  does  not  follow  that  the  fissure 
was  confined  to  any  single  line.  Indeed,  as  has  been  noted,  the  dyke« 
occur  in  triplicate  and  duplicate ;  but,  in  these  instances,  the  dykes 
have  been  so  near  together  as  to  leave  no  doubt  as  to  their  close 
relationship,  all  being  in  the  same  linear  area.  There  are  a  few  dykes, 
however,  which  have  been  observed  to  lie  a  little  out  of  the  line  of 
fissure,  as  above  sketched,  and  although  they  have  the  same  strike,  are 
to  be  regarded  rather  as  belonging  to  parallel  but  subordinate  and  less 

Parallel  pronounced  fissure  lines  than  the  main  line.  One  of  these  dykes  occurs 

^^"*"-  on  the  east  side  of  Clear- water  Lake,  three  miles  and  a-half  south  of  the 

49th  parallel.  Another  crosses  the  south  shore  of  Pipestone  Lake  one 
mile  west  of  Stone-dam  Portage.  In  this  category  also  may  be  classed 
the  dyke  which  crops  out  on  the  United  States  side  of  Eainy  River 
opposite  the  east  end  of  the  town  plot  of  Fort  Frances,  (v.  Plato  VII.) 

Line  of  dykes     The  dykes  enumerated  do  not  comprise  all  that  have  been  observed. 

LaketoLittie  In  the  south  part  of  the  Lake  of  the  Woods  a  line  of  i)Ost- Archaean 
""'^  ^*''  irruption  has  been  noted  and  mapped  on  a  string  of  small  islands  ex- 
tending some  eight  miles  N.W.  from  the  N.W.  point  of  Big  Island. 
This  irmption  does  not  appear  to  be  a  simple  parallel-walled  dyke,  but 
seems  in  places  to  have  a  very  considerable  width,  and  its  exact  dis- 
tribution cannot  be  detennined  on  account  of  its  occurrence  on  a  num- 
ber of  small  islands.  The  arrangement  of  these  islands  in  a  line  which 
runs  N.W.  and  S.E.  is  eminently  suggestive  of  the  sti'ike  of  the  long- 
itudinal axis  of  the  irruption.  The  contact  of  the  irrupted  trap  has, 
moreover,  been  observed  on  two  of  the  islands,  viz.,  on  Massaci-e  Island 
and  on  a  small  island  two  miles  W.N.W.  of  the  north  end  of  Bear 
Island,  and  in  each  of  these  ca^es  the  strike  of  the  fissui*e  wall  is  N.W. 
and  S.E.,  and  all  the  conditions  of  contact  are  identical  with  those  ob- 
served in  dykes  of  more  limited  dimensions  and  contained  within 
observable  parallel  walls.  The  north-westwai'd  projection  of  the  line 
in  which  these  ti^ap  islands  lie,  passes  through  a  small  boss  of  trap  that 
projects  thi*ough  the  sand  at  the  south  end  of  Shoal  Lake.  And  with 
this  is  probably  associated  a  mass  of  trap  which  cuts  the  schists  on  a 
small  island  off  the  west  shore  of  Shoal  Lake  between  Beny  Point  and 
Calm  Bay. 

The  south  •eastwai'd  projection  takes  in  a  dyke  which  cuts  the 
gneiss  on  the  west  side  of  Bigsby  Island  near  its  south  end,  and 
another  which  occupies  part  of  a  small  island  opposite  the  mouth  of 
Little  Grassy  Eiver.  Thus  we  have  again  sketched  for  us  by  the 
occurrence  of  a  line  of  dykes,  another  line  of  fissure  extending  for  over 
forty-five  miles  in  a  general  N.W.  and  S.E.  direction,  and  again  the 
surface  of  the  country  is  lower  to  the  south-west  of  this  line  than  it  is 
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to  the  north-east.  This  line  is  not  strictly  parallel  to  the  White-fish 
Bay  line  of  fissure,  but  varies  from  parallelism  only  by  a  very  small 
angle,  the  two  lines  being  convergent  towai-ds  the  south-east  at  an  Oonvergenoo  of 
angle  of  between  5°  and  10\  Assuming  their  continuity  across  the  Jjkegl*®' ^^ 
state  of  Minnesota,  they  would  meet  near  the  head  of  Lake  Superior. 
The  line  of  fissure  indicated  above  as  extending  fi'om  the  bottom  of 
Shoal  Lake  to  the  mouth  of  Little  Grassy  Eiver  appeal's  to  be  dis- 
tinctly traceable  for  the  distance  of  forty-five  miles.  There  is  evid- 
ence, however,  of  its  much  greater  extension  to  the  S.E.  The  country 
to  the  S.E.  of  the  mouth  of  Little  Grassy  River  is  covered  with 
post-glacial  formations,  and  no  occurrence  of  dykes  has  been  noted 
along  this  line  for  thirty-five  miles.  After  this  interval,  however,  we 
again  meet  with  them  in  great  strength  on  Eainy  River.  The 
Manitou  Rapid  on  Rainy  River  flows  over  a  large  dyke,  whose  strike 
appeaiTB  to  be  N.W.  and  S.E.  The  actual  contact  with  the  enclosing 
rocks  is  not  exposed,  but  a  distinct  gradation  from  a  fine  to  a  coarse 
texture  can  be  observed,  indicating  that  the  containing  walls  of  the 
dyke  cannot  be  far  distant  from  the  part  with  the  finest  texture ;  and^f^^^Jf^^^^"^ 
the  dyke  presents  a  distinct  ridge  at  i-ight  angles  to  the  stream  which 
is  taken  to  be  its  strike.  For  three  miles  north  from  the  river  this 
trap  can  be  traced  through  the  bush  at  intervals  on  the  Indian  Reserve.  It 
seems  to  lose  its  dyke-like  characters  to  the  northward,  and  to  merge 
into  a  rather  extensive  boss  of  uniformly  coarse  gabbro.  About  six 
miles  further  up  Rainy  River^  above  Manitou  Rapid,  there  are 
two  other  dykes  which  may  perhaps  be  classed  with  that  at  the  rapid, 
and  so  be  considered  as  belonging  to  the  same  line  of  fissure.  They  both 
have  a  strike  of  fix)m  N.W.  and  S.E.  to  K  and  S.  One  of  these  occurs  on 
the  American  shore  projecting  through  the  post-glacial  formations  as  a 
prominent  blutf,  and  cuts  through  green  hornblende  schists.  The 
other  occurs  on  the  Canadian  side,  about  one  mile  and  a-half  from  the 
river  at  the  back  of  Mr.  Lutterol's  fai-m.  Like  the  firet  it  projects 
boldly  through  the  post-glacial  deposits  with  a  width  of  about  150  feet 
without,  however,  shewing  the  rock  which  it  traverses.  On  either  side 
of  the  middle  part  of  the  exposure  the  rock  becomes  finer  grained  to- 
wai-ds  the  sides,  so  that  it  may  safely  be  inferred  that  the  exposure  re- 
presents very  nearly  the  width  of  the  dyke,  although  the  contact  is 
concealed.  The  coarser  portions  of  the  dyke  shew,  in  places,  a  very 
distinctly  foliated,  possibly  a  ^*  flowed  "  structure.  Thus  if  these  dykes  Foliated  strac- 
on  Rainy  River  be  assumed  to  be  part  of  the  same  system  of  fissuring  ^^'^  *"  ** 
as  that  traced  from  Shoal  Lake  to  Little  Grassy  River,  and  they  are 
approximately  in  the  same  line,  that  system  will  have  a  Jinear  extent 
of  over  eighty  miles,  and  is  then  comparable,  in  its  minimum  length,* 

*  Of  course  either  of  these  lines  of  fissure  nuiy  extend  to  the  N.W.  and  S.E.  beyond  the  limits 
of  the  field  of  exploration. 
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with  that  of  the  White-fish  Bay  system  of  fissuring.  Two  other  trap 
dykes  have  been  observed  on  the  river  which  do  not  fall  into  line  with 
any  others.  One  of  these  crops  out  on  the  south  side  of  the  river  one 
mile  below  the  foot  of  the  Longuo  Sault.  The  other  cro^cses  the  river 
Other  dykes.  ^^  ^  N.W.  and  S.E.  direction,  and  causes  a  slight  i>apid  in  the  stream, 
about  half  a  mile  above  the  mouth  of  Eapid  Biver.  Neither  of 
these  is  suflSciently  exposed  to  afford  positive  evidence  of  their  being 
dykes,  and  that  they  are  so,  is  inferred  chiefly  from  the  similarity  of 
the  rock  to  that  of  the  other  dykes  of  the  region.  One  other  dyke  re- 
mains to  be  noticed  and  that  is  unique  in  having  a  strike  of  N.E.  and 
S.  W.  It  occurs  on  a  small  inland  two  miles  and  three  quarters  W.N.W. 
of  Halleluiah  Point  near  the  mouth  of  Seine  Bay.  with  a  width  of  sixty 
feet  cutting  the  Bad  Vermilion  Lake  saussurite-gabbro  formation. 

Pctrographicai      The  petrogiaphical  charactci-s  of  these  dykes  have  only  received  a 
oouTftCtoirs. 

preliminary  study  so  that  no  exhaustive  statement  regarding  them  can 

be  made.  A  few  notes  on  the  microscopic  features  of  some  of  them  which 
have  already  been  published  elsewhere,*  are,  however,  incorporated 
here,  so  that  taken  with  the  foregoing  description  of  their  field  occur- 
rence they  may  make  the  general  account  of  these  dykes  as  complete 
as  possible  to  date. 
Jack-fish  Lake  One  of  the  most  characteristic  of  these  dykes  travei-ses  the  coai-se 
dyke.  granitoid  gneiss  of  the  west  arm  of  Jack-fish  Lake,  which  lies  to 

the  north-west  of  Rainy  Lake.  Its  width  is  135  feet  and  its  con- 
tact with  the  country  rock  is  well  exposed  as  a  sharp  line.  From 
a  macroscopic  examination,  the  gneiss  does  not  appear  to  have  been 
altered  perceptibly  towards  the  contact.  Specimens  for  microscopic 
examination  were  taken  from  different  parts  of  the  dyke,  viz.,  at  sixty 
feet,  twenty  feet,  and  tix  feet  from  the  contact,  and  at  the  contact.  At 
Rook  ateo'from  ^^^^7  ^®°^  from  the  contact,  the  rock  is  a  coarse-grained,  mottled  grey 
contact.  rock,  in  which  dirty  white  feUpar  and  black  pj'^roxcne  are  the  prominent 

constituents.  Under  the  microscope  it  presents  the  characters  of  a 
coaiTse-grained,  comparatively  fj  esh  diabase.  Augite  of  a  pale  mauve 
tinted  grey  color  is  abundant,  and  often  occurs  in  masses  that  fill  the 
field  of  the  microscope  when  low  powers  are  used.  Sometimes  these 
plates  of  augite  are  individual  crystals.  For  the  most  part,  however, 
they  are  not  single  individuals.  When  examined  between  crossed 
nicols  the  plate  of  augite  is  seen  at  once  to  be  resolved  into  an  inti- 
mately interlocking  mosaic  of  inegular ly  shaped  grains  of  diverse 
optical  orientation.  In  ordinary  light  the  boundaries  between  the 
different  members  of  these  **  polysomatic  *'j  masses  of  augite  ai-c  trace- 
aiStef^™*^*°"*^^®  ^^^y  ^l^^    difficulty  and  uncertainty.     There  is  no  intei'stitial 

*  Procc  eiinga  Canadian  Institute,  1887. 

t  Adapted  from  Ttfchermak*8  u»e  of  this  word  aa  applied  to  a  similar  8tructnr«  in  the  oliTioe 
of  certain  meteorites.— v.  Die  Mikr.  Beschaflf.  dcr  Meteor.    Stuttgart,  18S5. 
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matter  whatever,  the  different  grains  being  as  intimately  associated  as 
in  the  case  of  interpenetration  twins  of  felspar.  That  they  are  not 
twins  is  shown  by  the  fact  that  there  are  often  as  many  as  half  a  dozen 
grains  all  of  different  orientation  thus  combined  m  the  same  mass. 
The  cleavage,  by  its  lack  of  continuity  over  the  field,  of  course,  indicates 
a  difference  of  orientation  in  different  par:s  of  it,  but  the  cleavage 
traces  ai*e  not  sti-ongly  marked,  and  attention  is  only  directed  to  the 
discoixlance  of  the  cleavage  after  the  polysomatic  character  of  the  mass 
has  been  rendered  prominent  by  the  analyser  of  the  microscope.  This 
polysomatic  sti'ucture  of  augite  does  not  appear  to  be  common.  Kosen- 
busch  does  not  mention  it  in  his  last  compi^ehensivo  summary  of  the 
present  state  of  petrographical  knowledge.  *  The  nearest  approach  to 
this  structure  that  is  at  all  well  known  is  the  polysomatic  chai'acter  of 
some  chondri  of  olivine  in  certain  meteorites  such  as  are  figured  by 
Tschermakt  and  Wadsworth.J  Olivine  in  a  similar  condition  in  ter- Analogies, 
restrial  rocks  has  recently  been  described  and  figured  by  Renaixi  in 
specimens  from  Kerguelen  Island  in  the  Indian  Ocean.§  The  polyso- 
matic structure  in  augite  is  not  so  well  known.  Eonurd  notes  that  the 
augites  of  the  fclspathic  basalt  of  Heard  Island,  Indian  Ocean,  are 
gi-ouped  together  at  certain  points, ||  and  again  in  the  same  rocks  at 
Marion  Island  that  the  augite  is  characterised  by  a  tendency  to  form  . 
groups  of  individuals  having  their  vertical  axes  parallel.**  Teall 
mentions  "  Granular  Aggregates  "  of  augite  in  the  Hett  and  the  High 
Green  dykes  in  the  north  of  England.ff  Some  of  these  appear  from 
the  figures  given  to  be  aggregates  of  grains  of  augite  not  in  close 
juxtaposition  with  an  interatitial  ba^e,  although  that  figured  in  Plate 
xii,  Fig  5,  would  seem  to  be  a  polysomatic  augite,  and  if  so  is  the  only 
strictly  parallel  instance  that  I  can  find  of  this  sti-ucture  so  common  in 
this  dyke  and  in  othei's  of  the  region. 

The  augite  is  generally  altered  to  horablende  at  its  periphery  and  ^/ ^J^^jj** 
occasionally  the  latter  mineral  entirely  replaces  the  former.  The  pro- 
cess of  alteration  does  not  appear  to  prqceed  along  the  almost  or  quite 
imperceptible  lines  of  demarkution  between  the  different  individuals 
of  the  polysomatic  augite,  but  extends  from  the  periphery  of  the  mass 
as  a  whole  in  towai'ds  its  centre. 

*  Mikr.  Phys.  der  Mineralien  und  Qeateine  Stuttgart,  18S6. 
t  Die  Mikr.  Beschaff.  der  Meteor.    Stuttgart,  1885,  Taf.  zv.  Fig.  1  and  2. 
t  Lithological  Studies,  Mem.  Mur.  Comp.  Zool.  Harvard,  Vol.  x.,  pi.  1. 

9  Notice  sur  lageologie  do  Tile  de  Kerguelen,  fiul.  Mas-  Roy.  Hisc  Nat.  Belgique,  Tome  IV. 
No.  4..  p.  233,  fig.  1,  pi.  V. 

tl  Notice  sur  les  roches  de  i^ile  Heard.    Bull.  Mus.  Roy.  Hist.  Nat.  Belgique.  188).  8  p.  26  \ 
**  Notice  sur  les  roches  de  Tile  Marion.    Ibid.  p.  250. 
ft  Petrographical  Notes  on  some  north  of  England  Dykes,  Q.  J.  O.  S.,  1884, 158.  p.  2.9  and  242. 
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PiagiocUfe.  The  plagioclase  appears  in  two  general  forms :  a  rather  stoat  or 

tabular  form,  which  is  the  larger  and  usually  the  more  cloudy  with  de- 
composition products,  and  a  small  long  lath-shaped  felspar  which  ap- 
pear quite  fresh,  and  in  which  the  polysjuthetic  lamellse  are  much 
more  distinct  than  in  the  former. 

Aeoeasoxy  Magnetite  occurs  in  irregularly  bounded  masses  or  is  disseminated, 

mineraiB.  often  quite  thickly,  through  the  augite  as  inclusions  of  dusty  or  finely 
granular  aspect.  Pyrite  also  occurs  and  is  discernable  macroscopically. 
Apatite  is  seen  in  occasionally  colorless  hexagonal  sections  and  in 
slender  prisms  with  rounded  terminations.  Water-clear  quartz,  with 
inclusions  of  apatite  micralites  and  liquid  inclusions  with  dancing  bub- 
bles, forms  a  considerable  proportion  of  the  minei-al  constituents  of  the 
rock  and  is  characterized  by  having  a  common  orientation  for  isolated 
sections  over  a  wide  area  of  the  microscopic  field,  as  in  the  micropeg- 
matite  structure.  A  few  colorless  garnets  are  also  present.  The  rock, 
such  being  its  character,  may  be  classed  as  a  uralitic  quai-tz-diabase. 

RiMskataOTrom  At  twenty  feet  fi*om  the  contact  the  rock  is  very  similar  to  that  at 
sixty  feet,  but  is  much  less  coarse  in  texture.  It  differs  from  the  latter 
in  mineralogical  composition  in  the  fact  that  there  is  present  a  num- 
ber of  white  or  colorless  garnets,  all  perfectly  isotropic.  They  have  a 
well  defined  border,  indicative  of  a  high  index  of  refraction  and  per- 
ceptibly rough  surface.  Their  shape  is  for  the  most  part  rounded,  or, 
when  rectilinear  outlines  are  observable,  they  are  hexagonal  sections 
of  the  rhombic  dodechedron.  The  larger  grains  have  a  cui'ved  parting 
which  may  be  demarkation  lines  between  diffei-ent  individuab.  The 
treatment  of  the  slide  with  hydrochloric  acid,  cold  or  hot,  leaves  them 
unaffected.    The  occurrence  of  garnets  in  basic  dykes  is  by  no  means 

Garnets  in  unique.  They  are,  however,  regarded  as  a  product  of  contact  meta. 
morphism  within  the  dyke.  Speaking  of  the  "  Iron  District  of  Lake 
Superior,*'  Wadsworth  says:  **Most  of  the  'dioritci*  (uralitic  dia- 
bases) here  (at  Eepublic  Mt)  contain  garnets,  this  mineral  being  found 
principally  along  the  edge  of  the  intrusion  while  the  centre  was  nearly 
if  not  entirely  free  from  it.  The  schist  in  like  manner  near  the 
*  diorite '  frequently  contains  garnets,  both  rocks  appearing  to  have 
mutually  reacted  upon  each  other/'*  The  garnets  in  the  Jack-fish 
Lake  dyke  do  not  appear  to  be  a  product  of  contact  metamorphism, 
since  they  are  fbund  in  the  middle  of  the  dyke  and  very  much  more 
abundantly  at  twenty  feet  from  the  contact  than  at  six  feet  from  it,  or 
immediately  at  the  contact,  where  their  presence  has  not  been  de- 
tected. Beyond  the  abundance  of  garnets,  the  dyke  at  twenty  leet  has 
the  game  characters  as  at  sixty  feet.  The  polysomatic  structure  of  the 
augite  is  pronounced. 

*  Xotes  OQ  the  Geol.  of  the  Iron  and  Copper  Districts  of  Lake    SVtperior.    Bull.  Mus.  Comp. 
Zool.  Harvard.  1880,  pp.  45, 46^  47. 
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At  six  feet  from  the  contact  the  rock  is  fine-grained  and  the  ophitic  Rock  at  6'  from 
structure  of  typical  diabase  is  much  more  chai'acteristically  developed  ®*^°^®*' 
than  in  the  coarser  grained  parts  of  the  dyke.  In  this  part  of  the  dyke 
there  is  firet  observed  a  differentiation  of  the  rock  into  constituents  of 
different  periods  of  crystallization,  the  order  being  first  plagioclase  in 
more  or  less  idiomorphic,  *  lath-shaped  individuals  lying  in  all 
positions,  then  augite  generall}'  allotriomorphic,*  sometimes  hypidio- 
moi'phic,*  and  finally  a  base  or  matrix  of  both  these  minerals  in  a  very 
much  more  finely  crystalline  state,  together  with  magnetite.  The 
structure  of  the  base  is  rather  obscure,  the  chloritic  substance  usually 
present  in  diabase  rocks  being  more  prominent  here  than  in  the  coarser 
grained  part  of  the  dyke  where  it  is  almost,  or  perhaps  entirely,  want- 
ing.  Quartz  is  present  but  in  smaller  quantities  than  in  the  coarser 
grained  portions  of  the  dyke.  The  augite  occurs  both  in  simple  indi- 
viduals and  in  polysomatic  masses.  The  uralitization  of  the  augite, 
which  is  generally  observable,  is  much  more  pronounced  in  the  irregu- 
larly bounded  •poly  somatic  masses  than  in  the  simple  allotriomorphic 
development  of  the  same  mineral.  A  few  garnets  are  present  as  in- 
clusions in  the  felspar,  but  were  not  identified  with  certainty.  In  this 
respect  this  portion  of  the  dyke  differs  markedly  from  the  more  cen- 
tral .  portions  examined.  The  most  interesting  constituent  of  this 
portion  of  the  dyke  remains,  however,  to  be  mentioned.  It  is  the  non- Ensutiu. 
pleochroic,  colorless,  rhombic  pyroxene,  enstatite ;  it  occui^s  in  idio- 
morphic development  showing  the  characteristic  obtuse  domes  in  some 
of  the  sections.  It  shows  regular  cleavage  parallel  to  oo  P  (110),  upon 
which  the  angle  of  extinction  is  zero,  and  characteristic  cross  parting, 
along  which  partial  alteration  of  the  mineral  to  bastite  or  sei*pentine 
is  apparent.  This  enstatite  is  not  abundant,  and  plays  the  rdle  of  an 
accessory  mineral.  Its  occurrence  in  a  rock  of  well  marked  diabase 
structure  is  interesting.  Eosenbusch  remarks  that  it  is  present  in  only 
a  few  diabases  which  have  a  gabbi*o-like  structure,t  and  Teall  has  re- 
corded the  occurrence  of  the  allied  rhombic  pyroxene  bi*onzite  in  the 
Whin-Sill  of  the  north  of  England  as  an  accessory.J  Enstatite  also 
occurs  in  a  variety  of  the  allied  rock,  diabase  poi^phyrite,  from  Schaum- 
berge,  which  has  been  described  by  Laspeyres  and  Streng  under  the 
name  of  Palatinite.  This  enstatite  was  not  observed  in  the  coarser 
parts  of  the  dyke  but  occurs,  as  will  be  noted,  in  the  still  finer  grained 
diabase  at  the  contact. 

At  the  immediate  contact  the  dyke  assumes  macroscopically  the  Rock atoontaot 
characters  of  a  very  compact,  greyish-black,  aphanitic  rock  in  which 

*  Terms  introdaced  by  Rosenbuscb.    Cf.  op.  oit  p.  11. 
t  Mik.  Pbys.  der  Massigen  Gestine.  2nd  Ed.,  1886,  p-  188. 
t  Q.  J.  G.  S.,  1884,  p.  652. 
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can  be  occasionally  detected  minute  glistening  facets  of  poi'phyritic  crys- 
tals. With  low  powera  of  the  microscope  the  matrix  is  not  resolvable, 
but  appeal's  as  a  uniformly  yellowish  to  greenish-grey  ground  thickly 
dotted  with  grains  of  magnetite.  Under  the  higher  powein?  this  is 
seen  to  be  made  up,  in  addition  to  magnetite,  of  a  fine  felt- work  of  lath- 
shaped  crystals  of  plagioclase  imbedded  in  hazy,  somewhat  yellowish 
green  flocculent  chloritic  substance  derived  presumably  from  the  alter- 
tion  of  the  augite,  since  that  mineral  cannot,  with  certainty,  be  identified 
in  the  base.  The  porphyritic  chaiacter  of  this  part  of  the  dyke  is  well 
marked,  though  the  imbedded  crystals  are  small.  These  are  augite  in 
small  irregular  polysomatic  masses,  with  a  hazy  margin  or  fringe  of 
gi'eenish  decomposition  products,  long  lath-shaped  plagioclase  and 
occasionally  stouter  broken  fragments.  Besides  these  are  poi'phyritic 
crystals  of  enstatitc  much  more  altered  and  loss  plentiful  than  at  six 
feet  from  the  contact.  Neither  quartz  nor  garnet  are  observable  in  the 
contact  mck. 

Considering  then  the  dyke  with  reference  to  its  variation  in  stnic- 
ture  and  mineral  composition,  the  points  of  interest  to  be  noted  are : 
the  passage  of  the  coai'se  grained  central  portions  of  the  dyke  to  the 
compact  aphanitic  rock  at  the  contact ;  the  absence  of  porphyritic 
structure  in  the  middle  of  the  dyke  as  contrasted  with  the  well  marked 
development  of  the  same  as  the  rock  becomes  finer  grained  towards 
the  dyke  walls ;  the  absence  of  the  characteristic  chloritic  substance  of 
diabase  in  the  centre  of  the  dyke,  and  its  abundance  towards  the  con- 
tact; the  presence  of  quartz  in  greater  quantity  in  the  coarae  grained 
middle  portions  than  at  the  sides;  the  presence  of  garnets  in  the 
coai*sest  parts  of  the  dyke,  their  abundance  in  the  medium  grained 
parts,  and  their  rarity  or  total  absence  in  the  neighborhood  of  the  con- 
tact ;  the  presence  of  the  rhombic  pyi'oxene  cnstatite  in  typical  idio- 
moi-phic  porphyritic  ciystals  in  the  fine  grained  parts  near  the  contact, 
and  its  absence  in  the  coarser  central  parts;  the  diminution  in  size  of 
the  porphyritic  ciystals  near  the  contact  in  co-extension  with  the  iD- 
creasing'fineness  of  the  ground  mass;  and  finally  the  "polysomatic" 
structure  common  to  the  augite  throughout  the  dyke. 
Continuation  of  Three-quarters  of  a  mile  from  where  the  specimens  whose  charac- 
^^^'  ters  have  just  been  given  were  collected,  there  occurs,  on  the  oppo- 

site side  of  the  bay  in  the  line  of  the  strike  of  the  dyke,  another 
exposure  of  the  same  dyke.  On  the  islands  of  the  bay  which  lie  inter- 
mediate between  these  two  localities,  the  outcrop  of  the  dyke  is  obseiT- 
able,  so  that  there  is  no  doubt  of  their  both  being  exposures  of  the  same 
dyke.  The  rock  here  was  not  studied  in  so  great  detail  as  at  the  last 
exposure.  The  specimens  taken  were  of  the  same  grade  of  coarseness 
as  those  taken  at  twenty  feet  from  the  contact  on  the  north  side  of  the 
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bay.  The  felspars  are  more  decomposed,  and  the  twinning  lamellaB 
often  obscure,  and  the  small  quantity  of  quartz  which  is  associated  with 
them  appears  to  be  of  secondaiy  origin ;  whereas  the  origin  of  the  quartz 
noted  in  the  same  dyke  on  the  north  side  of  the  bay  seemed  much  more 
problematic.  In  the  latter  case  the  common  raicropegmatic  character 
of  the  quartz  and  the  occurrence  in  it  of  needles  of  apatite,  which 
in  no  way  differ  from  those  in  the  felspar,  together  with  the  not 
infrequent  occurrence  of  one  individual  of  apatite  partially  included  in 
quartz  and  partially  in  an  adjacent  felspar,  would  argue  for  the  pri- 
mary character  of  the  quartz.  The  augito  in  the  dyke  on  the  south  side 
of  the  bay  resembles  that  already  described,  occurring  both  in  simple 
individuals  and  in  polysomatic  masses.  It  is  largely  altered  to  uralite. 
Titanic  iron  with  its  alteration  pi-oduct  leucoxone  shows  characteristic 
barred  structure  of  the  cleavage  traces  parallel  to  the  planes  of  the 
rhombohedron.  The  leucoxene  is  frequently  accompanied  by  a  mai'gin  Charaoters 
more  or  less  extensive,  of  secondary  brown  mica.  Apatite  is  preseqt  inspecimena. 
comparative  abundance.  Chlorite  occui*s  in  vaguely  defined  masses  and 
the  gai'nets  which,  as  before,  are  present,  are  associated  with  it. 

On  the  south-east  shore  of  Pipestone  Lake,  about  a  mile  west  of  pipestone  Lake 
Stone-dam  Portage,  there  is  another  of  these  dykes  cutting  transversely      *' 
schists  which  have  a  sti-ike  of  N.E.  to  E.N.E.    The  specimen  taken 


Fig.  12.  Section  of  diabase,  from  Pipestone  Lake  dyke,  showing  large  poly 
somatic  grain  of  augite  in  three  granules  of  diverse  orientation  abc;  d,  urali  tic- 
hornblende  ;  Cf  magnetite,  x  28. 

from  the  middle  of  the  dyke  has  the  character^  of  an  uralitic  quartz 
diabase.  The  felspar,  as  a  rule,  is  remarkably  fresh,  and  occure  in  the 
usual  lath-shaped  twinned  crystals  of  plagioclase.  The  crystals  are 
commonly  observed  to  be  cracked  transversely  and  the  cracks  filled 
with  a  brownish-yellow  material  which  shows  aggi-egfete  polarization. 
The  augite  occurs  more  commonly  in  polysomatic  masses  than  in  simple 
individuals.    The  magnetite  is  often  surrounded  by  rims  of  secondary 
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brown  mica.  The  qaartz  is  apparently  original  and  has  numerous  in- 
clusions of  an  opaque  granular  character,  together  with  fluid  inclusions 
with  dancing  bubbles,  gas  pores  with  black  borders  and  glass  (?)  inclu- 
sions oval  and  circular. 
ihrkeonS-shoro  On  the  south  phore  of  the  North-west  Bay  of  Rainy  Lake,  a  similar 
Bay.  dyke  cuts  both  the  biotite  gneiss  of  the  region  and  the  red  gi-anite 

which  is  intrusive  through  it.  It  is  an  uraiitic  quai*tz  diabase.  The 
felspar  Ls  in  rather  stout  crystals  in  the  coarser  grained  part  of  the 
dyke,  though  usually  lath-shaped.  It  is  much  decomposed  and  is 
partially  replaced  by  quartz  and  chlorite.  The  polysomatic  chai*acter 
of  theaugite  is  not  prominent,  but  this  may  be  due  to  the  fact  that  it  is 
about  half  altered  to  horablende  and  to  chlorite.  The  augite  indi- 
viduals are  often  twinned  and  the  cleavage  traces  are  usually  well  de- 
fined. The  magnetite  shows  a  tendency  to  peripheral  ari-angement 
around  the  altered  augite  indicative  of  its  secondaiy  origin.  Quartz  is 
present  which  is  probably  original  besides  that  which  is  clearly 
secondary.  Apatite  in  long  slender  needles  and  leucoxene  in  irregular 
masses,  are  the  accessory  constituents. 

In  the  same  dyke,  nearer  the  contact  where  the  textuje  is  fine- 
grained, the  rock  is  much  more  uralitized,  traces  of  augite  being  ob- 
servable only  in  the  cores  of  the  green  compact  hornblende,  which  has 
almost  entirely  replaced  it.  Apatite  appeai*s  more  abundant,  as  do 
also  the  secondary  quartz  and  chlorite.  Garnet  of  a  pale  yellowish 
color  occurs  sparingly. 


f 


Fig.  13.  Plagioclase  from  diabase 
dyke,  North-west  Bay,  Rainy  Lake, 
showing  effect  of  pressure  of  one  crystal 
against  another. 


Fig.  14.  Augite  from  diabaae  dyke, 
Korth-west  Bay,  Rainy  Lake,  showing 
marginal  alteration  to  green  compact 
hornblende  with  an  encircling  wreath 
of  secondary  magnetite. 


At  the  contact  the  dyke  rock  is  a  compact  aphanitic  base  in  which 
can  be  detected  minutft  poi'phyintic  crystals.  Under  the  microscope 
the  base  is  seen  to  be  made  up  of  minute  lath-shaped  crystals  of  fresh 
plagioclase,  augite  grains,  magnetite  and  chloritic  substance.  The  por- 
phyritic  ciystals  are  lath-shaped  felspai's  occasionally  bi*oken  and 
showing  the  lamellae  in  some  instances  bent,  as  the  result  of  pressure  of 
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one  individual  against  an  angular  part  of  another,  and  augite  gener- 
ally surrounded  with  an  irregular  border  of  secondary  honiblende, 
which,  in  turn,  has  an  outer  girdle  or  wreath  of  granules  of  magnetite 
that  have  separated  out  in  the  process  of  uralitizaticn  as  in  Fig.  14. 

On  the  lake,  near  the  extremity  of  Gash  Point,  one  of  these  dykes  GashPoint  dyke 
cuts  the  schists  with  a  strike  of  N.W.  and  S.E.  across  the  whole  breadth 
of  the  point  and  traverses  the  islands  on  both  sides  of  it.  Here  it  is 
traceable  on  the  point  and  on  the  islands  for  the  distance  of  a  mile. 
Three  miles  to  the  south-east  in  the  line  of  the  strike  of  the  dyke,  a 
dyke  occui*s  cutting  the  schists  on  the  islands  off  the  south  shore  of  the 
lake  which  is  probably  a  continuation  of  that  of  Gash  Point.  From  this 
point  it  is  traceable  for  two  miles  across  the  islands  to  the  main  shoi-e 
on  the  south  side  of  Grassy  Narrows.  Thus,  this  dyke  has  a  length  of  JyjJ^y  Narrows 
at  least  six  miles  and  has  an  extension  to  the  north-west  and  south- 
east of  the  points  observed,  for  a  distance  that  is  probably  very  much 
greater.  A  specimen  from  the  central  part  of  this  dyke,  proved,  on 
examination,  to  have  the  charactera  of  a  uralitic  quartz-diabase.  The 
plagioclase  occurs  in  long,  rather  stout,  lath-shaped  crystals,  which  are 
generally  so  cloudy  as  to  obliterate  the  twinning  in  most  cases.  The 
augite  occurs  both  in  simple  individuals  and  in  polysomatic  masses.  It 
exhibits  the  usual  marginal  alteration  to  hornblende,  and  there  is 
besides  a  certain  amount  of  chlorite.  Original  magnetite  is  frequently 
surrounded  by  a  maj'gin  of  secondaiy  biotite.  Micro-pegmatitic  quartz 
is  abundant.  It  is  often  intimately  intergi'own  with  the  felspar,  and, 
as  the  latter  is  much  decomposed,  would  seem  to  replace  it  as  a  partial 
pseudomorph,  but  apatite  needles  of  the  same  aspect  as  those  which  occur 
as  inclusions  in  felspar,  augite,  and  quartz,  are  often  seen  to  be  inclosed 


Fig.  15.    Polysomatic  grain  of  augite— GrassyrNarrows  Dyke;  Rainy  Lake,  a 
and  b  are  twins— the  other  granules  are  of  diverse  optical  orientation,   x  28. 

partly  in  a  felspar  and  partly  in  quartz  grain.  The  primary  origin  Origin  of  quartB 
of  the  quartz,  in  spite  of  its  micro-pegmatic  character,  is  however, 
not  beyond  doubt.  It  is  to  be  noted  that  were  the  quartz  original  we 
would  hardly  expect  to  find  it  in  such  close  association  with  the 
felspar.  The  plagioclase  of  these  rocks  affords  unmistakable  evidence 
11 
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in  its  idiomorphio  character  of  its  having  first  crystallized  from  the 
magma.  The  augite  crystallized  next,  enclosing  the  lath*shaped 
plagioclase;  and  the  quartz,  which  would  be  last  to  crystallize,  we 
would  expect  to  find  separated  from  the  plagioclase  by  the  augite,  i.e., 
to  fill  in  the  interstices  between  the  augite.  Again,  although  single 
apatites  are  often  found  extending  from  a  quai'tz  gi-ain  to  a  felspar 
grain,  a  condition  of  things  favoring  the  notion  of  a  common  primary 
origin  of  both  the  latter  minerals,  yet  such  a  phenomenon  is  not 
incompatible  with  a  secondary  origin  for  the  quai*tz,  since  the  replace- 
ment of  felspar  by  quartz  must  necessarily  be  a  slow  opei*ation  and 
proceed  particle  by  particle.  Further,  if  the  quartz  were  original  we 
should  haixlly  expect  to  find  in  it  inclusions  of  ciystals  of  the  first  gen- 
eration like  apatite,  which  would  be  liable  to  be  enclosed,  for  the  most 
part,  in  the  earlier  secretions  like  felspar  and  augite,  rather  than  in 
the  residual  silica  of  the  magma.  The  non-existence,  however,  of 
quartz  in  some  diabases  which  are  veiy  much  decomposed  and  its  pres- 
ence in  fresh  ones,  militates  against  the  theory  of  the  secondary  origin 
of  the  quartz  in  these  rocks,  so  that  the  question  of  how  much  of  the 
quai'tz  is  primary  and  how  much  secondary  in  an  old  diabase  is  a  ques- 
tion that  as  yet  does  not  appear  to  be  susceptible  of  definite  settlement. 
About  a  mile  to  the  west  of  this  dyke  where  it  crosses  Grassy 
Island  is  another  nearly  parallel  dyke  converging  on  the  fonner 
at  a  small  angle  towards  the  south.  The  rock  is  an  uralitic  quartz 
diabase  and  in  its  coai'ser  portion,  near  the  middle,  the  texture  is  more 
granular  than  that  of  typical  diabase.  The  plagioclase  is  cloudy  with 
decomposition  products,  and  quartz  is  abundant.  The  augite  is  entire- 
ly replaced  by  compact  green  hornblende  the  only  indication  of  the 
augite  that  remains  being  the  light  colored  character  of  the  central 
portion  of  the  horablende  and  the  abundance  of  magnetite  gi^anules 
that  have  separated  out  in  the  process  of  alteration.  Apatite  occurs 
in  slender  hexagonal  needles,  mostly  in  the  quartz,  but  also  in  the 
felspar  and  hornblende;  and  a  number  were  observed  which  were 
common  to  both  felspar  and  quartz.  A  few  zircons  showing  parallel 
extinction,  deep  black  border  and  brilliant  polarization  colors,  also 
occui'.  A  few  colorless,  rounded,  isotropic  grains,  probably  gai*nets 
were  observed.  Nearer  the  contact  where  the  rock  is  much  finer 
grained  the  typical  diabase  structure  is  much  better  developed,  the 
felspar  having  its  usual  lath-shaped  character,  with  augite  in  allotrio- 
morphic  structure  around  it,  although  the  character  of  the  latter  is 
obscured  by  its  extensive  alteration  into  hornblende.  The  augite  so 
far  as  revealed  in  the  cores  of  the  hornblende  occure  both  in  simple  in- 
dividuals and  in  polysomatic  masses,  and  it  is  interesting  to  note  that 
the  hornblende  derived  from  a  polysomatic  aggregate  of  augite  is  of 
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uniform  orientation  throughout.  Magnetite  or  titanic  iron  with  asso- 
ciated leucoxene  is  generally  distributed.  The  quartz  is  in  small 
grains  proportioned  to  the  finer  grained  texture  of  the  rock.  In  the 
central  part  of  the  dyke  the  quartz  is  in  lai'ge  gi*ains  commensurate 
with  the  increased  size  of  the  felspar  and  augite.  In  neither  case 
does  it  occur  in  the  mosaics  which  are  so  characteristic  of  the  second- 
ary or  vein  quartz.  In  addition  to  the  minerals  enumerated  in  this 
part  of  the  dyke,  there  is  in  prominent  porphyritic  development  an 
altered  rhombic  pyroxene.  The  alteration  has  proceeded  very  far  and  Rhombio 
the  mineral  is  now  represented  only  a  mass  of  yellowish  green  sei^  pyroxene, 
pentine  with  perhaps  some  of  the  intermediate  alteration  product 
bastite.  The  cleavage  is,  however,  well  defined  and  the  extinction  in 
the  several  cases  noted  is  sharply  parallel  to  it.  These  characters 
together  with  the  traces  of  the  obtuse  dome  so  characteristic  of  sec- 
tions of  enstatite  are  sufficient  to  identify  it  as  that  mineral  in  an 
altered  state.  The  occurrence  of  the  enstatite  in  this  dyke  in  its  finer 
grained  parte  towards  the  contact  is  analogous  to,  and  an  interesting 
confirmation  of,  the  similar  occurrence  of  the  mineral  noted  in  the 
Jack-fish  Lake  dyke  also  in  the  vicinity  of  contact. 

To  summarise,  the  main  points  of  interest  are,  briefly:  1.  Post summwy, 
Arohasan  age  of  dykes.  2.  Their  problematic  relationship  to  traps 
of  Animikie  and  Keweenawan.  3.  Their  uniform  strike  and  arrange- 
ment in  lines  indicative  of  great  lines  of  fissure.  4.  Sharp  contact. 
5.  Passage  from  coarse  texture  at  centre  to  aphanitic  at  sides. 
6-  Granular  character  towards  centre,  porphyritic  at  sides.  Y.  Pre- 
valence of  quartz  and  garnets  towards  centre  and  absence  near  contact. 
8.  Presence  of  enstatite  at  sides,  absence  towards  centre.  9.  "  Chlori- 
tio  substance  "  abundant  at  sides,  absent  towainls  centre.  10.  Polyso- 
raatic  character  of  augite  thoughout.  11.  Uralitization  of  augite. 
12.  Very  marked  contrast  of  texture  of  two  different  parts  of  a  rock 
which  solidified  under  practically  the  same  pressure  but  at  different 
rates  of  cooling, 

Glaoial  Phenomena. 

What  was  said  of  the  glaciation  of  the  Lake  of  the  Woods  in  my  Aspect  of  rook 
report  of  1885  is  generally  true  of  the  Eainy  Lake  region.  The  whole 
country  has  been  swept,  grooved  and  polished  by  glacier  ice.  Towai*ds 
the  south,  the  surface  has  been  covered  by  a  great  sheet  of  post-glacial 
fresh-water  deposits,  but  north  of  the  area  over  which  these  are  dis- 
tributed, wherever  the  glaciated  rocks  are  exposed,  the  surface  is  hum- 
mocky,   being  made  up  of  roches  moutonnees  and  long  rounded  ridges 
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which  follow  the  strike  of  the  rocks  of  the  country.  In  spite  of  this 
hummocky  character,  the  surface  of  the  country  is  essentially  that  of 
a  flat  plateau  with  a  gentle  slope  to  the  south-west.  The  most  promi- 
nent features  resulting  from  the  glaciation  are  the  grooves  and  striae 
SriS'**  *°^  which  so  constantly  mark  the  surface  of  the  roches  moutcnrUes^  and  the 
heaps  of  boulders  which  are  so  abundantly  strewn  upon  portions  of 
their  slopes.  These  boulders  are  all  of  Ai'chffian  and  northern  origin, 
and  are  all  that  remains  of  the  glacial  drift.  All  the  finer  kinds  of 
drift,  such  as  till,  sand,  pebbles,  &c.,  appear  with  the  exception  of 
occasional  remnants  to  have  been  swept  down  into  glacial  or  post- 
glacial lakes  and  spread  out  into  strata  by  the  action  of  their  waters. 
As  on  Lake  of  the  Woods,  those  slopes  which  have  been  in  the  lee  of  the 
Diatribntion  of  glacial  current  or  flow  have  a  greater  accumulation  of  these  bouldei'S 
resting  upon  them  than  have  those  slopes  exposed  to  its  impact. 
Subjoined  is  a  list  of  the  observed  direction  of  the  ice  grooving  and 
striation  at  various  localities.  The  list  may  seem  somewhat  lengthy, 
but  it  only  represents  an  average  of  one  observation  to  about  every  16 
square  miles  of  the  area  mapped  on  the  Bainy  Lake  sheet.  The 
Direetion  of  direction  of  the  glacial  grooves  and  striae  is  very  constantly  south-west- 
leyr'indepond- crly.  The  direction  of  the  ridges  and  valleys  of  the  country  ia  quite 
gUoUtion.  independent  of  the  direction  of  the  ice  flow  as  in^iicated  by  the  groov- 
ing, and  is  dependent  almost  entirely  upon  the  strike  of  the  rocks  as 
above  stated.  Where  the  strike  of  the  rocks  and  the  consequent  trend 
of  the  ridge  has  been  transvei-se  to  the  general  flow  of  the  glacier 
there  appears  to  have  been  little  or  no  deflection  from  its  mean  course; 
but  where  the  ridges  have  made  a  small  angle  with  the  mean  course  of 
the  glacier  movement,  the  lower  jwrtion  of  the  glacier  seems  in  some 
instances  to  have  suffered  deflection  to  the  extent  of  this  angle,  and  to 
have  flowed  in  the  direction  of  the  ridges  and  their  accompanying 
valleys  till  a  change  in  the  strike  permitted  its  falling  into  line  with 
the  general  flow.  The  average  direction  of  the  glacier  movement 
Avenge  diieo-  over  the  Eainy  Lake  region  as  indicated  by  the  grooving  is  about  40°, 
moTement!^**'a8  compai'cd  with  45''  on  the  Lake  of  the  Woods,  a  deflection  towards 
the  meridian  as  we  pass  south-eastwardly  which  is  probably  associated 
with  the  more  easterly  trend  of  the  height  of  land  to  the  eastward  of 
Lake  of  the  Woods. 

List  of  Dibbctions  of  Glaqal  Groovbb  and  Strue. 

Kishhutena  Boute, 

Kahtimi-agamak  Lake  S.  shore,  1  m.  E.  S.  E.  of  outlet       -  -  -    53* 

"  IJm.  E.  **  .  .  -         ss" 

«  W.    "      Jm.  N.  *'      -  -  -  -    46" 
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Clear-water  Lake,  1  m.  fi.  W.  of  north  end  -  -  -  -  33*'  2^fi?«J^^^ 

"  S.  E.  shore  opposite  Hazy  Point     -  -  -  -  63*  and  atnsB. 

Minomin  River,  i  m.  W.  of  entrance  to  Lake  Despair       -  -  -  33' 

Hope  Lake,  N.  side,  i  m.  W.  N.  W.  of  North-west  Bav  Portage  -  -  36" 

Pipestone  Route. 

Crow  Lake,  1  m.  N.  W.  of  Crow  Portage 39® 

«        lim.N.  Kof         " 44® 

lim.S.E.  of  Chase  Point 36® 

"       west  side  of  Shanty  Point 42® 

"       north  side  of        «  49® 

Schi8tLake,lm.N.W.  of  outlet 23® 

Yoke  liake,  north  end 48® 

PipeetoneLake,im.N.W.  of  Unde  Rapids 20® 

i  m.  W.  N.  W.  of  Fisher  Island    -  -  -  -  29® 

"  }  m.  west  of  ** 20® 

"  bottom  of  James  Bay 37® 

"  Gatea-ajar  Narrows 27® 

"  f  m.  E.  of  north  end  of  Comer  Island      .  -  -  44® 

N.W.  side  of  Line  Bay 41® 

"  1  m.  N.  E.  of  Stone-dam^Portage  -  -  -  -  44® 

Im.  aw.  of         «  «  ....  440 

Loon  Lake,  mouth  of  Whistle  Bay  -  -  -  -  -  -  44® 

Jack-fish  Lake,  i  m.  a  of  Two  Lake  Narrows 24® 

Foot-printLake,l  m.N.  W.  of  outlet 25® 

Kaiarskom  RovUe. 

BluffLake,lJm.  as.  W.  ofnorthend 28® 

Strawberry  Lake,  a  side  }  m.  from  E.  end  -  -  -  -  38® 

"  "  IJm.    «    E.    «' 48® 

"  at  outlet -  -  39® 

Strawberry  Creek  - 53** 

Sucker  Lake,  E.  side,  i  m.  S.  of  outlet 33® 

Manitou  Route 

Grant  Lake,  N.  E.  end 38" 

Missus  Lake,  a  shore,  1  m.  E.  N.  E.  of  west  end  -  -        '  -  -  48* 

'«  "  Jm.         "  "  -  -  .  -  43' 

Manitou  Lake,  W.  side,  If  m.  N.  E.  of  Paddle  Portage    -  -  48* 

''  "        IJm.aaW.  "  -  -  -  -  28' 

"  a  E.  side,  li  m.  N.  E.  of  Snare  Portage  -  -  -  53' 

"  *•         2Jm.E.  of  Pickerel  Rapids  -  -  -  44' 

"  aw.  end 44* 

Pickerel  Lake,  entrance  to  Mirror  Bay  -  -  -  -  -  34* 

»*  i  m,  N.  N.  E.  of  entrance  to  Mirror  Bay  -  -  -  36" 

Manitou  River,  J  m.  S.  W.  of  Porcupine  Rapids         -  -  -  -  33* 

Famine  Point,  Sphene  Lake  ----.-  33* 
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LiiUe  Canoe  River  JRoute. 

Bearings  of       Bat  Lake,  1}  m.  8.  R  of  portage  to  Three  Island  Lake          -           -           -  26* 

Sd  StS*^^"  Respite  Lake,  S.  end 28* 

W.side 31* 

Vane  Lake,  E.  side,  i  m.  N.  N.  R  of  outlet            .           -           -           -  33' 

Little  Canoe  River,  1  m.  N.  of  mouth  -           -           -           -           -           -  40* 

Big  Oomoe  River  Route, 

Dog-fly  Portage 43* 

Viata  Lake,  N.  end,  W.  side 20* 

Pickwick  Lakei  i  m.  from  N.  end    ------  23' 

Sam  Weller  Lake,  lim.N.R  of  outlet           -           -           -           -           -  38* 

ObikobaLake 33* 

Northr^vest  Bay  of  Rainy  Lakei 

Two  miles  S.  of  Gusty  Point 50* 

Rocky  islet,  im*R  of  Indian  Falls             -           -           -           -  .        -  83* 

8.  shore,  Im.  E.  of  Gusty  Point            -           -           -           -           -           -  37' 

N.  shore,  li  m.  N.  E,      "                .--...  48* 

8.  shore,  J  m.  W.  of  Camp  Narrows      ------  48* 

I  m.N.  of  Cliff  Narrows 38A48* 

"        J  m.  N.  R        "                       45* 

"       entrance  to  Brown  Inlet,  R  side  -----  38* 

Brown  Inlet,  E.  side       --.--..-  44* 

N.  shore,  opposite  Brown  Inlet        ------  50* 

Hanging-stone  Point      -  -  -  -  -  -  -  -46* 

North  Arm  of  Rainy  Lake. 

Island,  1}  m.  N.  E.  of  Hanging-stone  Point           .           -           .           .  53* 

West  side,  1}  m.  W.  N.  W.  of  Standing-stone  Point    -           -           -           -  28* 

Alfred  Point 23* 

West  side,  1  m.  W.  N.  W.  of  Standingnstone  Point     -           -           -           -  38* 

1  m.           "           Hook  Island 28* 

lim.S.W.  of  Alfred  Point 28* 

«         Im.      "                   •*                  28* 

Island,  i  m.  N.  N.  W.  of  Hook  Island 25* 

Entrance  to  Grassy  Narrows  Bay  -  -  -  -  -  -  36  &  45* 

East  end  of  Hook  Island           -           -           -           -           -           -           -  23* 

Shoe  Bay,  north  side             -------  38* 

Island,  opposite  Shoe  Bay  -  -  -  -  -  -  -38* 

West  shore, }  m.  N.  of  entrance  to  Stanji-koming  Bay     -           -           -  30* 
East  shore,  Ami  Point    --------43* 

Maodonald  Inlet,  north  side,  E.  of  Big  Canoe  River         -           -           -  33* 

«                  "         l}m.E.        "                  -           -           -           -  38* 

Blaze  Point 40* 
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Hopkins  Bay,  1  m.  R  of  Blaze  Point    -  -  -  -  -  -    46°  gUuMfltoonm 

«  2^  m.        "  "  .....  35"  and  8tri». 

*«         2  m.  R                       ** 48** 

"         3  m.  E.                       "                -           -           -           -           -  32° 

'»         bottom  of  bay 45** 

"         a  R  shore  at  3  diff.  points 44'' 

ReefPoint 28' 

Point,lm.R&Rof  Reef  Point 38'' 

Shore,  l}m.  a  R  of  Reef  Point 36'' 

Entrance  to  Stanji-koming  Bay,  north  side           -           -           -           -  40** 

south  side     -           -           -           -  '         -  28° 

Stanji-koming  Bay,  E.  shore            ......  31° 

"              "     W.  shore,  2}  m.  from  a  end         -           -           -           -  30° 

«           «         li  m.     "     N.  "       -           -           -           -  18° 

*'              •*     island,  1}  m.  from  N.  end             -          -           -           -  35° 

Hay-marsh  Bay,  N.  side       -           -           -           -           -           -           -  48" 

Island,  }  m.  E.  of  Squall  Point 31° 

Squall  Point -           -  43° 

Sand  Bay,  small  island 36  &43° 

*'         1}  m.  N.  of  Pither's  Point 43° 

Turde  River  Route, 

Turtle  River,  If  m.  N.  N.  W.  of  Jones  Lake     -  -  -  -  44° 

Big  Turtle  Lake,  N.  R  end  of  large  island  .  .  .  .       35"" 

Robinson  Lake,  W.  side,  near  N.  end    -.----  42° 

"       f  m.  N.N.  W.  of  outlet     ....       43° 

Heron  River,  half-way  from  mouth  to  Heron  Lake    -  -  -  -  46° 

Heron  Lake,  W.  side,  IJ  m.  N.  N.  W.  of  outlet       ....       63° 

Little  Turtle  Lake,  at  mouth  of  Little  Turtle  River      .  -  .  '.  63° 

Little  Turtle  Lake,  S.  shore,  }  m.  R  of  Portage  to  Bad  Vermilion  Lake  -       63° 

«  "  "        3  m.  from  S.  W.  end         -  -  -  -  63° 

"  •'  "       1  m.  "  ....       61° 

Sand  Island  River,  Otter  Falls 33° 

Redgut  Bay,  2}  m.  S.  W.  of  mouth  of  Otukamamoan  River         -  -       48° 

*•  31  m.    "  ti  u  (I  ...  42° 

"  Porter  Inlet,  2i  m.  N.  R  of  entrance  -  -  -       23° 

"  "         2i  m.  R  N.  R     "  -  -  .  .  43° 

"  W.  shore,  J  m.  N.  of  Pine  Narrows  -  -  -  -       33°   ' 

"  west  side  Pine  Narrows  -----.  43° 

Black  Sturgeon  Lake,  S.  side  ------        23° 

Redgut  Bay,  3  m.  N.  of  Bear's  Passage 28° 

Bear's  Passage  -  -  --  -  -  -  -60° 

Seine  River  Route. 

Seine  River  1  m  R  of  Partridge-crop  Lake      -           -           -           -  -    56° 

Wild  Potatoe  Lake  R  end 36° 

"          "           "    a  shore  IJ  m  from  E.  end            -           -           -  -    48' 

"          "           "    a  shore  at  narrows      -           -           -           -          -  60° 

"    N.  shore  at     " -40° 

"    a      "      IJ  m  W.S.W.  of  narrows     -           -           -  48° 

"    a      ''      at  outiet 58° 
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B«AriDcfl  of      Sboal  Lake  N.  side  1  m  from  R  end  ....  .45° 

SdiitriS!^^''      "       "      8.8idelim    «    W.  '^ 53' 

"       **      N.  **    nearoutiet -53463- 

Seine  River  opp.  Kettle  Pt        - 46&60'* 

*'      }  m  from  mouth 53* 

Bad  Vermilion  Lake,  Island  Bay         •  -  -  -  -  -  40' 

*«  **      N.  shore  3  m  from  &  W.  end       -  -  -  48' 

«  «  *'      a     *'      2m     "       "       "      -  -  -  .  b'f 

.  E(ut  Arm  of  Rainy  Lake—PitJier's  Point  to  Seine  River. 

SouthshorelmRofPither's  Point 48' 

**         *<      2      **  **  **  -  -  -  -  -  48° 

Island  3     "  "  "        -  -  -  -  -  -  33' 

Island  }mN.  of  Medooganak  Point 33' 

Medouganak  Point         -  -  -  -  -  -  .-46' 

Entrance  to  Black  Bay  W.  side 48' 

Lobetick  Island 63&28' 

Island  a  of  Gash  Point 38^ 

Main  shore  N.  of  Lobetick  Island         -  -  -  -  .  -  41' 

Cross  Island 43' 

ICain  shore  W.  of  Lichen  Island  -  -  -  -  -  -  48' 

Rocky  Islet  Bay,;W.  side  IJmN.  of  entrance       ....  36' 

Rice  Bay,  at  entrance  S.  E.  side  -  -  -  -  -  -  53' 

«       *'    N.  W.  side  Im.  aw,  of  narrows  ....  48* 

"       «    near  bottom 48' 

'*       «    1  m.  RS.E.  of  narrows 57' 

Grassy  Portage  Bay,  1}  m  W.  of  Grassy  Portage       -  -  -  -  53' 

Island  IJm.  E.  of  Last  Island  .---.-  40' 

«     1  m.  E.N.R  of  Last  Island 43'' 

Pukamo  Island  R  end  .......  53' 

Island  }  m  R  of  Cross  Island    -  -  -  -  -  -  -  41" 

Nowhere  Island  N.  side       ......  .43' 

Island  1  m.  N.  of  Red  Sucker  Island 38' 

Red  Pine  Island  a  side 48' 

Sand  Point  Island  8.W.  end 43' 

Dryweed  Island  R  end        ..---.-48' 

Sand  Point  Island  at  Open-water  Narrows      .  -  -  .  -  48* 

Goose  Island  aR  point 48' 

Rest  Island  a  end 38' 

Goose  Island  W.  end  ....--.  48' 

Berry  Island  a  side 43' 

Little  Rocky  Narrows  -  43' 

Swell  Bay  a  side  IJ  m  N.W.  of  Little  Rocky  Narrows  -  -  -  48' 

Swell  Bay  E.  end 51' 

Island  3  m  W.  Halleluiah  Point 48' 

Southshore,  2}  mW.  of  Briil6  Narrows 53' 

Bleak  Bay,  R  end 56' 

Seine  Bay,  N.  side  opposite  mouth  of  Seine  River  -  -  -  53' 

Seine  Bay,  bottom  of  bay  -  -  -  -  -  -  -  58' 

Halleluiah  Point SV 


Digitized  by  VjOOQ IC 


4A*»OH.]  POflT-aLAOlAL   FORMATIONS.  169  F 

Rainy  Lake—Br&li  Narraivs  to  Kettle  Falls. 

Island  J  mS.W.  of  Point  Observe 73"  Bearings  of 

"      2i  m  S.W.  of     "           "         -               -             -             -             -             -  o^  and  stria. 

"     at  bottom  of  Saginaw  Bay          -           -                      -           -           -  63° 

5hore  i  m  S.W.  of  Pine  Islands 60* 

Lobfitick  Point 33° 

W.  shore  opposite  Oak  Point  Island           -----  28° 

Kettle  Falls 38° 

S.  shore  ImW.  of  Soldiers' Portage 33° 

Soldiers*  Portage 33° 

W:  shore  opposite  Oak  Point  Island            -           -       •  -           -           -  33° 

W.  shore  }mN.E.ofOak  Point  Island 36^ 

Stokes  Bay,  south  side          -------  58° 

Month  of  Pipestone  River          -           -           -           -           -      '     -           -  33° 

Pipestone  River,  5  miles  up  stream             -----  53° 

«            it      Q     <i       (I        it           .           .           ,           .           .           -  43«' 

N.  shore  2  m  N.N.W.  of  entrance  to  Stokes  Bay    -           -           -           -  43° 

Breezy  Island      -  -  -  -  -  -  -  -  -40" 

N.  shore  1  m  N.  of  Breezy  Island    ------  43° 

Vague  Point        ---------48' 

Shore,  i  m  N.W.  of  Vague  Point 65° 

Mouth  of  Rat  River 68° 

Shore  1  m  W.  of  mouth  of  Rat  River          -           -           -           -           -  59°     • 

Shore  3  m  N.W.  of  Deer's  Horn  Point 60° 

Brdl^  Narrows  E.  side  1  m  N.E.  of  Pt  Observe      -           -           -           -  53° 


Bainy  River. 
Island  4  m  above  Manitou  Rapid 
S.  side  1  m  below  Longue  Sault  Rapids 
Pine  River,  first  rapid      -  -  -  - 

•'       "      second  rapid       -  -  - 

•South  side  i  m  above  mouth  of  Rapid  River    - 


-  38^ 
24*» 

-  24« 
24^ 

-  38** 


Post-Glaoial  Formations. 

Bainy  Eiver,  from,  ita  source  at  Sainy  Lake  to  its  month  on  theprejions 
liake  of  the  Woods,  flows  through  a  country  which -is  thickly  covered  °°'***^ 
by  post-glacial  formations.     The  earliest  notice  of  scientific  value, 
-which  I  have  been  able  to  find  of  these  post-glacial  deposits,  is  thsLt  by 
J.  J.  Bigsby,  M.D.,*  who  remai-ks  that  "  throughout  the  whole  length  Bigsby. 
of  the  river  La  Pluie,  its  banks  expose  a  grey  clayey  and  loamy  soil, 
full  of  small  angular  fragments  of  the  yellow  limestone  of  the  Lake  of 
the  Woods,  intermixed  occasionally  with  round  lumps  of  gneiss  from 
the  size  of  the  fist  to  that  of  the  head.  I  saw  no  marks  of  stratification, 
nor  any  marine  or  fresh  water  shells."    J.  E.  Norwood,  M.  D.,t  in  run- Norwood. 

•  Geol.  Joup.,  Vol.  VIIL,  1851,  p.  217. 

f  Report  of  QeoL  Survey,  WLsoonsiD,  Iowa  and  MinDosota,  by  B.  B.  Oweo,  1852,  p.  319. 
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ning  down  the  river  from  Bainy  Lake  to  the  Big  Fork,  noted  that 
"while  descending  Eainy  Eiver,  a  bed  of  blae  clay  was  observed  similar 
to  that  seen  and  described  on  St.  Louis  and  Embarras  rivers.  It  is  full 
of  gravel  and  overlaid  by  a  bed  of  yellow  sand."  S.  J.  Dawson*  also 
has  noted  that  '^  the  land  immediately  bordering  on  Bainy  Siver,  on 
the  British  side,  is  of  an  alluvial  description,  and  almost  as  uniformly 
level  as  the  prairie  at  Bed  Biver." 

Dr.  Bell  f  states  that  '^  the  banks  of  the  Bainy  Biver,  except  in 
approaching  the  Lake  of  the  Woods,  are  generally  from  fifteen  to 
twenty  feet  high,  and  are  composed  of  clay  and  drift  materials  in  which 
pebbles  and  boulders  of  a  yellowish  grey  limestone  are  plentiful." 

These  brief  notes  by  earlier  observera  of  the  formations  through  which 
Bainy  Bivor  cuts  its  way,  do  not  give  a  sufficiently  clear  or  com- 
prehensive account  of  their  character,  their  distribution  or  their  geolo- 
gical history.  I  shall,  therefoi-e,  attempt  to  supplement  them  by 
observations  I  have  been  enabled  to  make  in  the  field  myself,  as  well 
as  to  point  out  the  connection  of  the  facts  adduced  with  those  that  have 
been  obsei'ved  by  others  in  the  study  of  post-glacial  phenomena  in 
adjoining  regions.  I  am  at  a  loss  to  underatand  Dr.  Bigsby's  statement 
that  he  saw  no  marks  of  stratification  in  the  banks  of  the  river.  There 
are  abundant  and  distinct  evidences  of  the  deposition  of  the  greater  part 
of  the  formations  in  stratiform  layers  or  beds.  They  are  fii*st  obsei*ved 
on  Bainy  Lake  on  the  west  shore  of  Sand  Bay,  as  bedded  clays.  Be- 
tween Bainy  Lake  and  Fort  Fi*ances,  the  banks  of  the  river  are  com- 
posed, of  light  colored,  more  or  less,  sandy  and  calcai*eous  clays  with 
numerous  pebbles  of  yellow  or  cream-colored  limestone.  The  banks 
rise  about  ten  or  twelve  feet  above  the  surface  of  the  river  at  its  mean 
height,  and  the  country  back  from  the  river  is  flat.  Below  the  Falls  of 
Fort  Frances  the  river  sinks  in  level,  between  22'  and  25'.  And  as  the 
surface  of  th^  country  remains  flat,  the  height  of  the  river  banks  below 
the  falls  is  increased  by  this  amount.  The  banks  hero  present  a  more  or 
steely  soATped  less  Steeply  scarped  aspect,  a  chai*acter  which  they  retain  almost  con- 
tinuouely  to  the  mouth  of  the  river,  although  there  are  occasionally 
short  stretches  of  sloping  banks  or  low  shores  which  are  wet  or  dry, 
according  to  the  height  of  the  water  in  the  river.  For  a  long  distance 
down  the  river  from  the  falls,  evidences  of  stratification  are  not 
very  prominent  in  the  banks.  The  clay  is  very  calcareous  or  marly, 
and  crumbles  readily  when  dry,  forming  a  steep  talus.  The  bedding 
can,  however,  be  seen  occasionally  in  the  short  scarp  which  rises  above 
this  talus  quite  distinctly.    In  these  cases,  thicker  beds  of  a  calcareous 

*  Report  on  the  exploration  of  the  country  between  Lake  Sapenor  and  the  Red  Rirer  settle- 
ment.    Appendix  to  Vol.  XVII.  of  the  Journals  of  the  Legislatiye  Assembly.    Session  1859. 

t  Report  on  the  country  between  Red  River  and  the  South  Saskatchewan,  with  Notes  on  the 
Geology  of  the  Region  between  lake  Superior  and  Red  RiTer,  1878. 
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or  sandy  clay,  with  numerous  small  pebbles,  are  generally  sepai'ated 
by  thin  partings  of  purer  unctuous  clay.  The  thicker  beds  usually 
vary  from  2"  to  6"  in  thickness,  and  are  often  much  more  sandy  than 
clayey.  For  the  first  three  miles  below  the  falls,  the  underlying  gla- 
ciated rocks  upon  which  the  formation  rests  crop  out  occasionally  on 
both  sides  of  the  river.  From  these  exposures  I  should  judge  that  the 
mean  level  of  the  rocky  surface  of  the  country  along  this  part  of  the  river  fomaU^.**^ 
would  be  but  little  below  the  surface  of  the  river,  and  that  we  have 
in  the  height  of  the  banks  a  vertical  section  nearly  equal  to  the 
mean  thickness  of  the  formation  which  would,  therefore,  be  between 
30'  and  40'.  After  turning  the  bend  three  miles  below  Fort  Frances, 
no  rocks  crop  out  along  the  river  for  over  twelve  miles.  Throughout 
this  distance,  the  character  of  the  banks  varies  but  little  and  presents 
only  a  few  points  of  special  interest.  On  the  Indian  Reserve  opposite 
the  mouth  of  Little  American  or  Little  Fork  River  there  is  a  pecu- 
liar terrace-like  ridge  running  parallel  with  the  river  a  few  hundred  Terrace-like 
feet  from  the  water's  edge.  It  is  observable  only  for  a  short  distance 
where  the  Indians  have  cleared  away  the  bush.  Between  the  Little 
and  Big  American  Rivers  on  the  Canadian  side  there  can  be  seen  an 
extensive,  apparently  unstratified  mass  of  clean,  unctuous,  blue  clay  Blue  clay, 
underlying  the  bedded  marly  clays  and  sands  of  the  upper  portion  of  . 
the  bank.  Below  the  Big  American  River  the  bedded  clays,  sandy 
and  marly  clays  and  sands  prevail,  and  the  lower  unstratified  blue  clay 
was  not  again  obsei'ved  for  a  considerable  distance.  On  Mr.  George 
Singleton's  farm,  (Sec.  9,  Tp.  5  S.  R.,  XXVIII,)  the  glaciated  surfaces 
of  the  old  rocks  outcrop  from  beneath  these  pos1>glacial  deposits, 
not  only  on  the  river  banks,  but  over  a  considerable  area  in  the 
rear  of  his  farm,  the  rock  being  a  hornblende-syenite  gneiss.  Rock  Bock  exporare^ 
exposures  are  more  common  from  this  j[>oint  on  to  the  bottom  of 
the  Longue  Sault  than  anywhere  else  along  the  river,  and  some  of  the 
more  prominent  points  appear  to  have  been  islands  in  the  fresh  water 
lake,  in  which  the  post-glacial  formations  were  deposited.  The  latter 
cannot  be  on  the  average  much  more  than  25'  or  30'  thick  along  this 
part  of  the  river.  The  surface  of  the  country  rises  gently,  however,  on 
the  north  side  of  the  river,  and  at  the  back  of  Mr.  Lutterel's  farm,  Sec. 
22,  Tp.  5,  S.  R.  XXVIII,  a  low  flat  gravel  ridge  was  observed  which  Gravel  ndw. 
probably  lies  on  top  of  the  beds  exposed  at  the  river  bank.  Between 
'  this  point  and  Manitou  Rapid  many  more  boulders  of  Archaean 
rocks  were  observed  imbedded  in  the  strata  oi  the  river  banks  than 
had  been  noticed  higher  up  the  stream,  although  they  are  not  promi- 
nent near  the  rapid  itself,  the  formation,  as  observed  by  Dr.  Bigsby,* 
being  unusually  clayey  there.  Neai*  the  eastern  limit  of  the  Indian  Unbedded  day. 
*Loo.  eit* 
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Koserve  at  Manitou  Bapid  there  may  be  boen  on  the  north  side  of 
the  river  a  mass  of  unbedded  clay  with  pebbles  to  a  thickness  of  10'  to 
15'  above  the  surface  of  the  river,  and  resting  upon  this  4'  of  evenly 
bedded  sandy  clay  in  which  the  pebbles  are  mostly  yellow  colored  lime- 
stone. Down  near  the  rapid  these  upper  beds  are  wanting  just  at  the 
water's  edge  and  the  lower  clay  only  is  seen.  This  lower  clay  is  pro- 
bably the  same  formation  as  that  noted  between  the  Big  and  Little 
American  rivera. 

Below  the  Longue  Sault  Sapids  for  some  miles  the  banks  of  the 
liver  on  either  side,  wherever  the  scarped  faces  permit  of  close  obser- 
vation, shew  only  bedded  marly  clays,  and  clayey  sands  with  pebbles. 
If  the  unstratified  lower  clay  underlies  Ihese  beds,  as  appeara  quite 
probable,  it  is  concealed  by  the  soft  talus  that  has  fallen  from  the 
scarp.  Mr.  Cameron  informed  me  that  he  had  sunk  a  well  four  miles 
back  from  the  river  on  a  logging  road.  Sec.  21,  Tp.  4,  S.  E.  XXV.,  for 
22',  and  had  bored  a  further  40'  through  formations  similar  to  those  on 
the  bank  of  the  river  before  he  struck  solid  rock.  He  obtained  water 
at  this  depth  of  62',  but  found  it  extremely  hard,  a  fact  due  to  the 
abundance  of  calcai*eous  matter  in  the  loose  strata  through  which 
water  must  percolate  before  reaching  the  comparatively  impermeable 
surface  of  the  underlying  haixi  rocks.  The  formations  up  the  Pine 
Eiver,  as  far  as  the  second  i*apid,  are,  as  on  Eainy  Eiver,  bedded 
marly  clays  and  clayey  sands  together  with  gravel  made  up  very 
largely  of  limestone  debris.  At  the  first  i*apid  on  Pine  Eiver  a 
gravel  ridge  which  lies  on  the  glaciated  surface  of  the  i"Ock  has  been 
cut  into  by  workmen  engaged  in  the  construction  of  a  dam  across  the 
rapid.  The  gravel  is  rather  fine,  mostly  calcareous,  and  much  mixed 
with  clayey  matter.  In  it  were  found  large  numbers  of  fresh  water- 
shells  together  with  some  fragments  of  bones  of  the  buffalo  {Bos  Ameri- 
caniLS,  Gmelin.)  Fresh-water  shells  were  also  found  in  the  beds  on 
Bainy  Eiver,  at  the  confluence  of  Pino  Eiver,  and  at  various  points 
below  this,  particularly,  however,  in  the  bedded  sands  and  clays  at  the 
mouth  of  Beaudette  Eiver.  Although  the  shells  at  these  points  are 
numerous,  the  species  are  few.  Tho  following  have  been  identified  by 
Mr.  Whiteaves,  Sphcerium  sulcatuMj  Lamark  j  Sphoerium  striatinum  f 
Lamark ;  Planorhis  (Helisoma)  bicarinatuSj  Say ;  Limnosa  {Limnopkysa) 
desidiosa  f  Say  (one,  broken).  Near  the  confluence  of  Beaudette  Eiver  ^ 
and  from  that  point  on  to  the  mouth  of  Eainy  Eiver,  the  banks  still 
retain  their  abruptly  scarped  aspect  rising  fi'om  10'  to  20'  above  the 
river,  but  the  formations  composing  them  gradually  change  in  chai*acter, 
and  the  clay  gives  place  to  a  fine  light-yellow  muddy  sand,  bedded 
often  with  very  thin  partings  of  clay.  A  thii*d  of  the  way  from 
Beaudette  Eiver  to  the  mouth  of  Eainy  Eiver,  this  yellow  sand  is 
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observed  to  rest  upon  a  pebble  conglomerate  made  up  of  limestone  and  Conglomerate. 
ArchaQan  pebbles  imbedded  in  a  partially  hardened  mud  matrix. 

At  the  south-east  comer  of  the  Lake  of  the  Woods  these  post-glacial 
deposits  of  sand  have  been  much  modified  and  altogether  re-arranged 
by  the  cui*rents  incident  to  the  discharge  of  a  large  river,  by  the  waves 
of  a  large  open  expanse  of  water  exposed  to  the  full  force  of  ihe  west 
wind,  and  by  the  wind  itself  wherever  they  ai'e  exposed  above  the  sur- 
face of  the  water  and  unprotected  by  vegetation.  About  three  miles 
west  of  Eainy  Eiver  there  runs  out  from  the  south  shore  of  the  lake, 
in  a  direction  65°,  a  sand  spit  three  miles  and  a-half  in  length.  Thesand-apit. 
sand  on  this  spit  has  been  blown  by  the  wind  into  dunes  and  ridges 
which  are  now  partially  protected  by  vegetation.  At  the  extremity 
of  this  spit,  on  Oak  Point,  the  main  current  from  the  river  dischai*ges 
into  the  open  lake.  On  the  other  side  of  this  gap  of  half  a  mile,  through 
which  the  current  sweeps,  the  sand  spit  is  continued  in  a  long  barrier 
running  parallel  with  the  shore,  or  in  a  direction  40°,  as  far  as  Bur-  Sand-barrier, 
ton's  Island,  a  distance  of  six  miles  and  a-half  from  the  gap  above  men- 
tioned. Portions  of  this  barrier  are  only  revealed  above  the  surface  of 
the  lake  in  seasons  oflow  water,  and  its  breadth  varies  according  to  the 
height  of  the  water.  It  is,  however,  very  narrow  compai*ed  with  its 
length,  and  is  for  the  most  part  a  prominent  ndge  standing  out  boldly 
against  the  sky  in  a  series  of  wind-blown  dunes  which  rise  from  10'  tODnnea. 
40'  above  the  level  of  the  lake.  The  sand  is  of  a  light  yellowish  color,  . 
and  of  varying  degrees  of  coarseness.  It  is  composed  chiefly  of  quartz 
and  felspar  grains.  In  the  dunes  may  sometimes  be  detected  a  bed- 
ding due  to  the  action  of  the  wind,  and  the  process  of  sorting  out  the  5fnd!°*  *^"*  ^ 
differ unt  sands  in  layei-s  according  to  their  coarseness  and  the  strength 
of  the  wind,  may  be  obsei-ved  in  actual  operation.  The  channel  or 
open  lagoon,  which  lies  between  the  shore  and  this  barrier,  varies  in 
width  from  half  a  mile  to  a  mile  and  is  silting  up  on  the  shore  side,  there 
being,  apparently,  a  weak  side  current  from  the  river  along  the  inside  of 
the  barrier  which  keeps  it  free  of  the  grassy  vegetation  which  prevails 
closer  to  shore,  and  which  catches  the  fine  silt  in  seasons  of  high  water. 

The  shore  of  the  lake  from  Burton's  Island  north-eastwaixl  to  the  In- g.E.  shore  of 
dian  Keserve  north  of  the  mouth  of  Little  Grassy  Eiver  is  mostly  sand^*^*' 
of  the  same  character  as  that  of  the  barrier,  and  has  been  much 
modified  by  wave  action.    Windy  Point  is  a  long  sand-spit  and  the 
island  to  the  north-east  of  it  partakes  of  the  nature  of  a  delta.    The 
water  for  considei*able  distances  off  shore  along  this  stretch  of  coast  is 
very  shallow.     On  the  Indian  Eesei-ve  35  E.,  bedded  claj^s  similar  to  B^^^^^i^yg on 
those  on  Eainy  Kiver  are  again  obsei-ved  in  low  scai'ped  banks.    The  ^jf?***  ^^'^^ 
shore  of  the  bay  on  the  north  side  of  this  reserve  was  the  most 
northerly  point  along  this  coast  at  which  these  deposits  were  observed. 
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Here  they  consist  of  clayey  limestone  gravel  and  marly  clay  in  beds. 
Further  The  same  formations  occur  together  with  much  sand  on  Bigsby  Island, 

beddedoiaysf^  and  in  places  on  the  south  and  west  side  of  Big  Island.  Their  occur- 
rence on  Cornfield  Island  was  noted  in  my  report  of  1885.  Wost  of 
Cornfield  Island,  the  northern  limit  of  the  distribution  of  these  post- 
glacial beds  bends  more  to  the  north,  for  they  are  found  on  the  shores 
of  the  North-west  Angle  Inlet,  and  probably  underlie  the  extensive 
flat  country  to  the  south-west  of  the  inlet  and  west  of  the  Lake  of  the 
Woods.  At  the  south  end  of  Shoal  Lake  great  sandy  stretches  occur 
and  at  the  north-west  corner  of  Shoal  Lake,  in  the  neighborhood  of 
Indian  Bay,  the  bedded  clays  are  again  observable.  The  northern 
limit  of  the  flat  countiy  underlaid  by  these  post-glacial  deposits  appears, 
from  such  information  as  I  can  gather  from  those  familiar  with  the 
country,  to  cross  the  C.  P.  railway  in  the  neighborhood  of  Whitemouth, 
and  such  deposits  appear  thereafter  to  be  in  direct  continuity  with 
the  prairie  country  of  Manitoba. 
Country  north  In  the  country  north  of  Rainy  River  it  appeal's,  from  information 
of  Rainy  River,  g^jppj.^^  by  the  reports  of  Mr.  S.  J.  Dawson,*  Mr.  T.  O.  Bol- 
ger,t  and  from  the  plots  of  the  township  surveys  as  well  as  from  my 
own  observations,  that  these  post-glacial  formations,  through  which 
the  river  cuts  its  way,  extend  back  to  an  average  distance  of  about 
twenty  miles,  or  to  a  line  connecting  the  N.W.  corner  of  Sand  Bay  on 
Rainy  Lake  with  the  northern  limit  of  Indian  Resei-ve  35  E.  on  the 
Lake  of  the  Woods. 
Northern  limit  Thus  it  appears  to  be  possible  to  trace  approximately  the  northern 
formationa****^  limit  of  a  great  sheet  of  post-glacial  deposits  from  Rainy  Lake  to 
Whitemouth,  a  distance  of  150  miles.  The  line  defining  this  limit  is 
more  or  less  sinuous,  so  far  as  can  be  made  out,  but  its  general 
direction  is  remarkably  straight  and  fias  a  course  which  is  approximately 
at  right  angles  to  the  direction  of  the  glacial  grooving  in  the  exposed 
rocky  region  immediately  to  the  north  of  the  line.  This  sheet  of 
post-glacial  deposits  appears  to  extend  indefinitely  to  the  south,  and 
from  various  sources  of  information!  the  flat  country  underlaid  by 
them  appears  to  be  in  direct  continuity  with  the  prairie  counti'y  of 
western  Minnesota,  Dakota  and  Manitoba.  The  body  of  water  in  which 
these  formations  were  deposited  appears  to  be  the  same,  as  stated  in 
Uke  AgBMic.    my  report  of  1885  with  Mr.  XJpham's  Lake  Aga8siz.§    Accoixiing  to 

*  Exploration  of  country  between  Lake  Superior  and  Red  River  Settlement,  1859. 
t  Report  of  Commissioner  of  Grown  Lands  of  the  Province  of  Ontario,  1886,  p.  48  et  seq. 
X  Reports  of  Progress  together  with  a  Preliminary  and  General  Report  on  the  Assiniboine  and 
Saskatchewan  Exploring  Expedition,  by  H.  Y.  Hind,  M.A.,  1859.    Report  VII. 
Qeol.  and  Resources  of  40th  Parallel,  G.  M.  Dawson,  1875.  p.  212. 

Information  received  from  Mr.  Thompson,  who  was  engaged  upon  a  preliminary  survey  of  a 
railway  from  the  mouih  of  Rainy  River  to  Red  River  across  northern  Minnesota. 

§  Eighth  Annual  Report,  Geol.  and  Nat.  Hist.  Survey  of  Minn.  1879,  p.  84,  et  seq. ;  Eleventh 
Report  18!2,  p.  137-153 ;  also  Bulletin  39,  U.S.  GeoL  Survey. 
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Mr.  TJpham's  determination  of  a  northerly  upward  slope  of  the  surface 
of  Iiake  Agassiz  as  it  approached  its  northern  ice  barrier*  there  would 
be  by  his  estimate  150  feet  of  water  above  the  present  level  of  Bainy 
Liake  and  much  more  above  the  present  level  of  the  Lake  of  the  Woods, 
This  being  the  case,  the  waters  of  Lake  Agassiz  ought  to  have 
extended  far  to  the  north  of  Eainy  Lake  and  Lake  of  the  Woods,  and 
the  fresh  water  deposits,  which  I  have  sketched  as  stretching  to  the 
donth  of  a  line  drawn  from  Eainy  Lake  to  Whitemouth,  should  also 
extend  far  to  the  north  of  that  line,  since  there  is  no  sufficient  rise  of 
the  land  along  the  line  against  which  the  waters  of  Lake  Agassiz 
could  form  a  shore.  As  a  matter  of  fact,  no  old  beaches  have  been 
observed  along  the  northern  limit  of  the  fresh-water  formations. 
Hence,  if  Lake  Agassiz  stood  at  this  elevation,  the  only  explanation 
that  will  account  for  the  non-continuance  of  the  lake  deposits  to  the 
north,  is  the  supposition  that  the  line  which  defines  the  northern 
limit  of  those  formations  is  approximately  also  the  line  of  the  ice-ftarrzdr  Northern 
which  dammed  hack  the  waters.  Against  the  base  of  such  a  ban*ier  there  Agusic. 
would  be  no  beaches  formed,  since  it  would  be  in  deep  water,  but  a 
gradual  overlapping  of  strata  in  fiat  layei*s  as  the  ice  receded.  There 
are,  however,  some  facts  which  have  yet  to  be  reconciled  with  this 
hypothesis.  These  are  the  occun-ence  of  areas  of  post-glacial  deposits  in 
the  country  to  the  north,  and  numei*0U8  gravel  ridges  and  other  deposits 
which  are  known  to  exist,  but  have  not  yet  been  studied.  Li  valleys 
tributary  to  Eainy  Lake,  such  as  the  basin  of  the  Seine  Biver  and  that 
of  the  Turtle  Eiver,  there  are  local  deposits  similar  to  those  on  Eainy  d^it!?*^ 
Eiver  which  may  perhaps  be  regarded  as  having  been  formed  in  arms 
or  bays  of  Lake  Agassiz.  These  deposits  appear  to  lack  a  feature 
which  is  very  characteristic  of  the  deposits  along  Eainy  Eiver,  viz., 
the  presence  of  pebbles  of  cream  colored  or  yellow  Silurian  limestones. 
The  noi:thern  limit  of  the  distribution  of  this  limestone  drift  has  been 
noted  by  Bigsby,  Dawson  and  myself,  and  it  appears  to  be  coincident 
with  the  line  that  has  been  sketched  as  limiting  the  northern  extension 
of  the  post-glacial  formations.  The  limestone  pebbles  and  bouldei's,  gouroe  of  lime- 
while  doubjbless  derived  in  the  first  instance  from  the  Silurian  rocks  of  ■*<*°*  ^^^''^^ 
the  Bed  Eiver  basin,  appear  on  the  Lake  of  the  Woods  to  come  im- 
mediately from  the  post-glacial  strata  in  which  they  are  imbedded. 
Their  glacial  origin  is  attested  by  the  very  common  and  distinct 
striation  observable  upon  them  ;  which  fact  also  attests  that  they  have 
been  very  little  water-worn  since  their  escape  from  the  foot  of  the 
glacier,  the  inference  being  that  the  clayey  strata  in  which  they  are 
imbedded  were  derived  largely  from  the  same  glaciers.  With  regard 
to  other  isolated  patches  of  post-glacial  formations,  it  is  to  be  noted 

•  BuUatin  cit.  p,  15. 
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that  those  of  any  considerable  extent  that  are  known,  such  as  that 
near  Lake  Wabigoon,  appear  to  lie  on  the  north  side  of  the  height  of 
land,  and  may  have  been  formed  at  a  somewhat  later  stage  of  the 
recession  of  the  ice  barrier,  after  Lake  Agassiz  had  shrunken  to  a 
fraction  of  its  maximum  size.  On  this  assumption  the  lake  in  which  the 
deposits  around  Wabigoon  were  deposited  would  have  had  the  height 
of  land  for  its  southern  barrier  and  probably  the  ice  for  its  northern. 
There  are  few  facts,  however,  as  yet  to  support  such  speculations,  and 
they  are  only  suggested  by  the  analogies  which  the  results  of  Mr. 
Upham's  work  naturally  lead  us  to  look  for. 


Prospectiye 
development. 


Agricalture. 


Mr.  6.  J. 

Dawson's 
opinion. 


Economic  Geology. 

The  country  mapped  on  the  Eainy  Lake  and  Eainy  Kiver  sheets, 
accompanying  this  report,  presents,  in  the  geological  features  which, 
have  been  describe<t,  conditions  which  are  favorable  to  its  develop- 
ment both  as  an  agricultui*al  and  mining  district  of  considerable  im- 
portance. The  lumbering  industry  is  already  fairly  well  established 
there,  the  greater  pai-t  of  the  timber  which  is  sawn  at  the  numerous 
mills  near  Eat  Portageand  Keewatin  being  brought  down  the  Rainy 
River.  The  fur-trade,  also  is  an  active  industry,  trapping  being  the 
chief  occupation  dulling  the  winter  months  of  the  numerous  bands  of 
Indians  who  inhabit  the  country,  while  in  the  summer  they  support 
themselves  by  fishing,  shooting  and  rice-making. 

Agriculture  is  perhaps  the  most  promising  of  the  economic  prospects 
of  the  region.  Rainy  River,  from  its  source  at  Coutchiching  ta 
Hungry  Hall,  flows  for  eighty  miles  through  a  rich  alluvial  plain, 
which,  BO  far  as  can  be  judged  from  the  banks  of  the  river,  is  eminently 
adapted  to  support  a  large  agricultural  population.  Traveller  and  ex- 
plorei-s  vie  with  one  another  in  praising  the  beauties  of  the  river  and 
its  capabilities  for  settlement.  Mr.  S.  J.  Dawson  in  his  "  Report  on 
the  Exploration  of  the  Country  between  Lake  Superior  and  the  Red 
River  settlement "  says  of  it,  *^  The  distance  from  Rainy  Lake  to  the 
Lake  of  the  Woods,  following  the  windings  of  the  stream,  is  about 
eighty  miles,  and  throughout  the  whole  of  this  extent  the  land  fi*ont- 
ing  on  the  river  is  fit  for  settlement  without,  I  may  say,  a  single  break ; 
indeed,  I  have  never  seen  anything  to  equal  it  in  my  experience,  except 
at  Swan  River  and  on  the  Assiniboino.  Farther  inland,  although  the 
ground  becomes  in  many  places  swampy  and  broken,  there  must  be  a 
fiAir  proportion  also  fit  for  settlement,  but  to  aacertain  anything  like 
the  precise  area  that  is  so,  would  require  a  closer  examination  than  we 
have  as  yet  been  able  to  bestow."  Prof.  H.  Y.  Hind  In  his  account  of 
the  country  examined  by  the  same  expedition  says  of  the  land  along 
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Bainy  Eiver  :  '^  The  average  breadth  of  superior  land  for  a  distaace  of  Prof.  Hind's 
seventy  miles  might  perhaps,  with  propriety,  be  assumed  to  be  not  less**'******"* 
than  six  miles,  giving  an  area  of  available  soil  of  high  fertility,  exceed- 
ing two  hundred  and  sixty  thousand  acres ;  and  there  can  be  little 
doubt,  that  with  the  progress  of  clearing,  much  that  is  now  included  in 
the  area  occupied  by  swamp,  would,  without  difficulty  or  expense,  be 
reclaimed."  In  another  paragraph  the  same  authority  says :  **  No  part 
of  the  country  through  which  we  have  passed  from  Lake  Superior 
northwards  can  bear  comparison  with  the  rich  banks  of  the  fiainy 
River  thus  for.  The  river  has  preserved  a  very  uniform  breadth,  vary, 
ing  only  from  about  200  to  300  yards.  The  soil  is  a  sandy  loam  at 
the  surface,  much  mixed  with  vegetable  matter.  Occasionally,  where 
the  bank  has  i-ecently  fallen  away,  the  clay  is  seen  stratified  in  layers 
of  about  two  inches  in  thickness,  following  in  all  respects  the  contour 
of  what  seems  to  be  unstratified  drift  clay  below.  Basswood  is  not  un- 
common, and  sturdy  oaks,  whose  trunks  are  from  eighteen  inches  to 
two  feet  in  diameter,  are  seen  in  open  gi*oves,  with  luxuriant  grasses 
and  oUmbing  plants  growing  beneath  them.'' 

A  more  recent  authority  is  Mr.  T.  O.  Bolger,  P.L.S.,  who  explored  Mr.  Boiler's 
the  region  in  the  summer  of  1886,  for  the  Department  of  Crown  Lands  ^STSPRlSi?^ 
of  Ontario,  with  the  special  object  of  ascertainiag  its  fitness  for  settle- ^^*'°^^^' 
ment.    His  description  and  opinions  are  more  valuable  than  the  pre- 
ceding, and  they  are  even  more  optimistic.    He  says :  '^  I  first  en- 
countered good  land  at  the  point  where  the  forty-ninth  pai*allel  or  the 
fii-st  base  strikes  the  Lake  of  the  Woods,  and  following  up  Little  Grassy  j^j^^i^q^j^^^^ 
Biver,  which  empties  into  the  lake,  a  couple  of  miles  south  of  this  ^^<^' 
point,  I  found,  from  travelling  in  every  direction,  that  the  block  of 
four  townships  composed  of  townships  one  and  two  south,    ranges 
twenty-three  and  twenty-four  east,  contains  a  large  percentage  of  the 
finest  land  I  have  ever  seen,  and  the  same  description  applies  to  the 
block  of  land  lying  westwaixl  between  these  townships  and  the  Lake  of 
the  Woods.    Little  Grassy  Biver  is  navigable  for  canoes  for  a  distance 
of  about  eight  miles  from  its  mouth,  and  the  land  on  the  shore  is  all 
good,  being  composed  of  a  rich  calcareous  drift  formation,  equal  to  any 
soil  in  the  best  agricultui*al  districts  of  Ontario. 

"  The  timber  along  the  river  is  chiefly  large  thrifty  poplar,  ^ixed^jj^^^^^jj 
with  some  scattering  oak  and  swamp  elm,  and  some  evergreens  such  as  ^^  (^naty 
balsam  and  spruce;  inland,  the  timber  changes  in  chai-acter  somewhat 
from  that  along  the  river  shore,  as  large  balm  of  Gilead,  spruce,  balsam 
and  tamarac  are  met  with  more  frequently,  and  the  nice  open  bush 
which  prevails  along  the  river  banks  is  changed  for  a  tangled  brushy 
undergrowth  ]  but  the  character  of  the  soil  remains  the  same.  Tamarac 
and  spruce  swamps  occur  frequently  in  this  section  of  the  countiy,  as 
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is  the  ca£e  all  through  this  large  level  area  of  good  land  which  lies 
dnSmSfie  aloDg  the  banks  of  Eainy  Eiver.  These  swamps  were  all  perfectly 
dry  this  summer,  and  are  nearly  all  capable  of  being  made  into  excel- 
lent land  by  drainage,  as  they  lie  nearly  as  high  as  the  sari'ounding 
dry  lands,  and  only  require  proper  ditching  to  take  the  surface  water 
oif  in  wet  seasons.  The  extreme  levelness  of  the  country  causes  thf^ 
presence  of  so  much  swamp  land  here,  as  the  surface  water  has  no 
means  of  escaping  from  the  low-lying  portions,  and  consequently  the 
growth  of  moss  and  swamp  timber  is  engendered.  I  noticed  that  in 
most  cases  the  beds  of  the  little  sti'eams  are  deep  enough  to  form  out- 
lets for  ditches  and  drains,  and  these  creek  beds  are  usually  so 
numerous  that  to  drain  any  swamp  no  very  long  ditches  would  be  re- 
quired ;  in  nearly  all  the  swamps  through  which  I  passed  I  observed 
the  soil  to  be  a  black  vegetable  mould,  varying  in  depth  from  one  to 
three  feet,  and  always  underlaid  by  the  same  calcareous  clay  above 
alluded  to.  I  seldom  met  the  muskeg  proper,  that  is  to  say,  the  wet 
shaky  bog  in  which  water  is  present  at  ajl  seasons  of  the  year,  and 
which  grows  nothing  but  dwarf  spruce  and  moss.  I  then  paddled  up 
Eainy  Kiver,  and  on  both  shores  I  found  the  same  kind  of  country  as 
I  have  described  as  being  in  the  vicinity  of  Grassy  River,  and  as  there 
are  a  good  number  of  settlers  along  the  river  on  the  Canadian  side,  I 
had  an  opportunity  to  observe  the  soil  while  under  cultivation,  and  to 
see  the  kind  of  crops  it  is  capable  of  raising. 

Soil-  *^The  soil  I  found  to  be  most  excellent  in  character,  calcareous  clay 

overlaid  by  a  thin  streak  of  whitish  ftne  earth  about  six  inches  in 
thickness,  and  this  again  covered  with  a  coating  of  vegetable  mould, 
and  these  three  mixed  up  together  in  the  working  of  the  land  form  a 
soil  which  cannot  be  excelled  in   any  pj^rt  of  the  Dominion.    I  saw 

^^P"»  along  the  river  crops  of  potatoes,  turnips,  hay,  oats,  wheat,    corn, 

tomatoes  and  cabbage,  all  grown  to  perfection  this  season,  which  shows 
that  the  climate,  as  well  as  the  soil,  is  suitable  to  successful  farming, 
especially  when  tomatoes  ripen  as  they  certainly  did  this  year  as  well 
as  I  ever  saw  them  ripen  in  the  vicinity  of  Lake  Ontario. 

"As  I  went  up  the  river  I  frequently  travelled  inland  several  miles, 
and  at  the  easterly  side  of  township  three,  range  twenty-four,  I  pene- 
trated northward  to  the  section  I  had  explored  from  Grassy  River,  and 
found  that  the  calcareous  clay  formation  extends  at  this  point  clear 
from  the  Lake  of  the  Woods  to  Rainy  Eiver,  a  distance  of  over  twenty 
miles  in  a  straight  line;  I  found  a  tremendous  bush  fire  raging  along 
the  first  correction  line  south,  which  was  destroying  everything  before 
it;  in  fact  bush  fires  were  very  frequent  in  this  part  of  the  counti*y 
this  season,  owing  to  the  extremely  dry  weather.    There  is  an  area  of 

^^^•*  pine  land  in  here  a  little  north  of  the  finst  correction  line  south,  where 
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the  soil  is  inclined  to  be  sandy,  but  the  extent  of  this  tract  is  not  very 
laige. 

''  Along  the  line  dividing  ranges  twenty-six  and  twenty-seven  the  good 
land  extends  back  some  twelve  miles  from  the  river,  but  towaixis  the 
north-east  corner  of  township  three  the  rough  regions  begin  to  appear, 
and  away  to  the  northward  the  country  is  broken  and  I'ocky,  and  the^jjj^^®^ 
good  land  disappears. 

"  Township  three  and  the  north  part  of  township  four,  range  twenty- 
seven,  have  been  burnt  over  some  years  ago,  and  are  now  grovsn  up 
"with  small  second  growth  of  poplar. 

"  Townships  four  in  ranges  twenty-eight,  twenty-nine  and  thirty,  are 
mostly  all  good  land  ;  while  townships  three  in  the  same  ranges  are 
generally  broken  with  rocky  ridges,  but  contain  some  excellent  land  in 
the  valleys  among  the  hills ;  townships  two,  ranges  twenty-seven  and 
twenty-eight,  also  contain  some  good  land,  although  broken  by  rocky 
hills. 

"  A  straight  line  drawn  from  the  south-west  corner  of  the  large  Indian  Extent  of  good 
Reserve  on  Big  Grassy  River  to  Fort  Frances  would  approximately  flSd.°  **" 
form  the  north  boundary  of  the  good  belt  of  land,  while  almost  all  the 
country  lying  between  this  line  and  Rainy  River  and  the  Lake  of  the 
"Woods  is  good  agricultural  land.  This  tract  of  country  is  over  sixty 
miles  long,  and  averages  over  fifteen  miles  wide,  and  contains  over 
nine  hundred  square  miles,  or  something  like  six  hundred  thousand 
acres,  and  has  a  water  frontage  on  the  Lake  of  the  Woods  and  Rainy 
River  of  over  one  hundred  miles.  Of  this  area,  perhaps  thirty  per 
cent,  is  swamp,  most  of  which  can  be  drained  and  made  tillable  land, 
rocky  ridges  occur  very  rarely,  and  the  soil  is  all  a  limestone  clay  such 
as  I  have  described.  No  limestone  rock  in  place  has  been  observed, 
but  loose  limestones  containing  fossils  are  frequently  to  be  met  along 
the  rivers,  and  the  settlers  along  Rainy  River  pick  them  up  and  burn 
them  into  excellent  lime;  in  fact  this  whole  district  is  a  glacial  drift. 

*' The  timber  is  chiefly  poplar  which  grows  to  a  great  size;  I  haveTimberon 
seen  trees  over  eighteen  inches  across  the  stump  and  sixty  feet  long 
clear  of  the  limbs.  Balm  of  Gilead,  too,  prevails  in  some  sections, 
while  spruce,  tamarac  and  balsam  of  thrifty  growth  are  everywhere 
met  with.  In  some  places  magnificent  cedar  abounds  large  enough 
for  telegraph  poles,  shingle  bolts,  or  any  other  use  to  which  cedar  is 
applied ;  there  are  some  gi'oves  of  pine  thix^ugh  this  section,  but  it  can- 
not be  called  a  pine  country,  that  is,  on  this  drift  formation." 

Such  testimony  as  to  the  character  and  value  of  the  land  through 
which.  Rainy  River  flows  leaves  little  for  me  to  say  beyond  expres- 
sing my  entire  concurrence  in  the  opinions  quoted  as  to  the  great 
suitability  of  the  country  for  settlement  and  agriculture.      Settlers  ai'e 
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going  in  gradually,  and  there  are  some  excellent  farms  along  the  river 
fVont,  the  chief  mai*ket  for  produce  being  the  town  of  Bat  Portage  and 
the  milling  population  between  it  and  Eeewatin.  With  the  settle- 
ment of  the  question  of  civil  jurisdiction,  and  the  prospect  of  the  rail- 
way which  is  projected  to  run  through  the  valley,  a  more  decided  in- 
flux of  settlers  may  be  expected,  and  all  the  lots  along  the  river  front 
will  doubtless  soon  be  occupied  and  cleared.  The  river  affords  an  easy 
mewDS  of  access,  and  the  levelness  of  the  country  renders  roads  easy 
to  build. 

Other  small  isolated  patches  of  flat-lying  land,  probably  old  post- 
glacial lake  bottoms,  which  would  be  suitable  for  agricultural  purposes 
occur  to  the  north  and  east  of  Bainy  Lake.  One  of  these  is  on  Big 
Turtle  Biver,  and  another  smaller  one,  now  occupied  by  Indians,  is  on 
Seine  Biver. 

The  economic  value  of  the  Bainy  Lake  region,  as  regards  its  mineral 
resources,  is  entirely  prospective.  There  are  no  mines  in  the  region, 
and  extremely  little  search  has  been  as  yet  made  for  mineral  deposits. 
It  is,  however,  quite  probable  that  when  such  search  is  made,  the 
various  minerals  will  be  found  which  are  more  or  less  common  else- 
where under  the  same  conditions  as  those  which  obtain  here.  The 
Kcewatin  rocks  of  the  Bainy  Lake  region  are  the  same  as  those  in 
which  the  gold  of  the  Lake  of  the  Woods  occurs.  In  them  deposits  of 
iron  may  confldently  be  looked  for.  Indeed  on  Seine  Biver,  good 
indications  of  iron  ore  have  already  been  discovered,  and  farther  up 
the  river,  beyond  the  limits  of  the  region  mapped,  valuable  deposits 
have  been  found  on  the  Atic-okan.  Iron  pyrites,  copper  pyrites  and 
arsenical  pyrites  are  very  common  in  small  quantities  in  the  Keewatin 
rocks  and  will  doubtless  some  day  be  found  in  valuable  deposits  in 
some  portion  of  the  belt.  Lead  and  zinc  ores  may  also  possibly  be 
discovered.  The  occurrence  of  bosses  of  serpeutine  suggests  the 
possibility  of  diamonds,  and  some  enterprising  prospector  may  yet  be 
rewarded  for  a  close  examination  of  the  vicinity  of  the  serpentine  rocks 
indicated  on  the  map,  or  of  others  that  may  be  discover)3d,  particularly 
if  they  be  found  near  the  carbonaceous  schists  that  sometimes  occur  in 
the  Eeewatin.  Asbestus  should  also  be  carefully  searched  for  in  these 
sei*pentine  rocks.  Poor  varieties  were  observed  in  veins  in  the  serpen- 
tine of  Cleai'-water  Lake.  Closer  examination  may  reveal  the  finer  and 
more  valuable  varieties.  Good  soapstone  is  not  uncom  mon  in  the 
Keewatin  rocks  and  will  some  day  be  of  value.  Limestone  in  small 
quantities  has  been  observed  on  Manitou  Lake,  associated  with  the 
green  schists.  Good  roofing-slate  has  not  been  observed,  but  occurs  in 
the  Eeewatin  series  on  the  Lake  of  the  Woods.  Some  of  the  more 
siliceous  schiats  would  make  good  whetstones,  and  the  finer-textured 
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felfiite  BchistB  good  hones.  The  development  of  these  various  resonrces 
will,  however,  only  come  with  the  gradual  settlement  of  the  coontry, 
as  it  is  only  the  discovery  of  the  more  valuable  metals  in  large  quan- 
tities that  will  create  a  sudden  influx  of  prospectors  and  mining  popu- 
lation. 

In  the  dykes  and  irregular  masses  of  pegmatite  which  break  through 
the  rocks  of  the  Ck>utchiching  series  on  the  south-east  arm  of  fiainy 
Lake  and  on  Nemenkan  Lake,  white  mida  occurs  abundantly,  but  un-  ^^ 
fortunately  not  often  in  sheets  over  two  inches  in  diameter.  If  these 
pegmatites  were  carefully  prospected,  local  developments  of  large  and 
valuable  sheets  of  white  mica  would  very  probably  be  found  in  paying 
quantities. 

The  Laui*entian  rocks  of  the  region  are,  so  far  as  they  are  known,  BarrennMfl  of 
perfectly  destitute  of  metalliferous  deposits,  except  in  one  instance,  ^b!'^^'^ 
where,  at  the  immediate  contact  of  these  rocks  with  the  schists  of  the 
Goutchiching  at  the  Bear's  Passage,  a  quartz  vein  occurs  in  which 
flakes  of  molybdenite  are  common.  Even  in  this  instance  it  is  difficult 
to  say  whether  the  vein  is  not  as  much  in  the  Goutchiching  as  in  the 
Laurentian,  the  contact  of  the  two  being  a  brecciated  one.  This  re- 
markable barrenness  of  the  Laurentian  rocks,  as  contrasted  with  those 
of  the  upper  ArchsBan,  is  a  fact  of  great  interest  as  well  as  of  practical 
importance  to  the  prospector.  On  the  map  accompanying  this  report, 
the  distribution  of  the  Keewatin  rocks  is  mapped  distinctly,  so  that 
prospectors  for  gold,  or  iron,  or  any  other  of  the  metalliferous  ores, 
need  not  waste  time  examining  the  Laurentian  country. 

The  reason  why  the  Keewatin  series  should  be  metalliferous  and  the 
Laurentian  barren  of  metals  is  a  theoretical  question  which  need  not  Theontioai 
be  gone  into  at  all  fiilly  here.  It  may,  however,  be  briefly  indicated 
that  the  fact  is  quite  in  harmony  with  the  interpretation  of  the  geology 
of  the  region  which  has  been  given  in  the  earlier  pages  of  this  report. 
It  has  there  been  shewn  that  the  Keewatin  series  is  largely  made  up  of 
volcanic  rocks,  while  neither  the  rocks  of  the  Goutchiching  nor  of  the 
Laurentian  are  volcanic.  From  this  it  is  inferred,  as  has  been  established 
in  many  parts  of  the  world,  that  the  presence  of  metalliferous  deposits 
is  intimately  associated  with  the  volcanic  rocks.  It  has  also  been 
shewn  that  the  Laurentian  or  lower  Archean  rocks  have  very  probably 
resulted  from  theplutonic  Aision  and  recrystallization  of  the  floor  upon 
which  the  upper  Archaean  was  deposited,  and  that  such  f\ision  has  in- 
cluded portions  of  the  upper  Archsean  formations.  Such  fusion  would 
effect  the  dissemination  throughout  the  magma  of  whatever  metalli- 
ferous deposits  existed,  so  that  on  recrystallization,  the  ores  would  only 
be  found  in  the  minutest  traces,  while  the  existence  lof  an  extensive 
magma  underlying  the  uni\ised  rocks  of  the  upper  Archaean  may  have 
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been  an  important  factor  in  the  production  of  the  numerous  veins 
found  in  them, 
^t^iaciai  ^^  *^®  post-glacial  fonnations   of  Eainy  River,  the  clays,   sands, 

formations,  and  limestone  boulders  are  all  of  economic  value.  Some  of  the  lower 
blue  clay  seen  on  the  banks  of  the  river  appeared  to  be  very  pure  and 
capable  of  being  worked  for  pottery.  Other  clays  would  make  good 
bricks.  Much  of  the  sand  intercalated  with  the  clays  would  be  service- 
able for  building  purposes,  and  some  of  that  at  the  mouth  of  Eainy 
River  would  be  good  for  glass  making.  The  limestone  boulders  are 
occasionally  burned  for  lime  by  the  settlers. 
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